personalized 


product! 


A structure of efficient, long lasting steel can fit the personality and require- 
ments of the firm for which it is designed like the initials on the president’s cuff 
links, You'll find no reluctance on the part of its designers to tailor a steel 
structure as imaginatively as a Paris couturier, while costs remain at bargain 
basement levels. And steel goes up fast too—saving valuable time. Bristol Steel 
is proud to be a partner with the nation’s best architects and engineers in creat- 
ing personalized structures. Bristol Steel will take a personal interest in your 
next structural job. An inquiry will get us started! 


Dependable structural steel service since 1908 


BRISTOL STEEL 


AN D IRON WORKS, INC. 
VIRGINIA 
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WHEN CITIES PLAN INDUSTRIAL GROWTH 


it pays to specify Vitr ified Clay P. pe — 


SANTA PAULA, CALIFORNIA, already a bustling 
center of agricultural activity, is building to share in 
California’s phenomenal industrial growth. To ac- 
commodate new industry and meet the needs of a 
growing population, Santa Paula recently completed 
a bond-financed sewer expansion project, using Vitri- 
fied Clay Pipe exclusively. Over 6 miles of Vitrified 
Clay Pipe were installed. 

Like Santa Paula, growing communities every- 
where need the permanence and safety that only 
Clay Pipe can provide. Clay Pipe is the only pipe 


that never wears out . . . does not rust, rot, corrode, 
or crumble. And with its new research-developed, 
factory-made joints, Clay Pipe is faster arid easier 
to install than ever before. 

When your community plans new sewerage facili- 
ties, be sure to consider the exceptional advantages 
of Clay Pipe. Its exclusive long-term guarantee is 
your assurance of permanent, maintenance-free serv- 
ice. Only Clay Pipe has all the features you can trust 
to handle industrial growth. 


CITY OFFICIALS: James E. Leary, Mayor; Edwin C. Bixby, Ernest H. Oman, Ralph B. Crawford, Reece B. McCalister, Councilmen. 


CONSULTING ENGINEERS: J. M. Montgomery Engineering Co. 


CONTRACTOR: N. P. Van Valkenburgh Co. 


C+189-24 


NATIONAL CLAY PIPE MANUFACTURERS, INC. 1820 N Street, N. W., Washington 6, D. C. 
311 High Long Bidg., 5 E. Long St., Columbus 15, Ohio « 445 Ninth St., San Francisco 3, California + Box 172, Barrington, Winois + 1401 Peachtree St., N.E., Atlanta 9, Georgia 


Civit ENGINEERING, June 1960, Vol. 30, No. 6 @ Published monthly by the American Society of Civil Engineers. 
Publication office Concord, New Hampshire. (Second class mail privileges authorized at Concord, New Hampshire.) 


res 


mm 


SSRN 
SS 
\\ 


\ 


CUTS 


HERE'S HOW BORDEN FLOOR GRATING 
Insures correct dimensions, fit, and placement .... 


1. A shop drawing of the job is submitted to the customer for approval, when necessary. This plan shows the size 
and shape of the grating area—how grating clears all obstructions. 


2. Each finished panel is carefully checked for accuracy of dimensions. 
3. Each panel is plainly marked with its number to insure quick, easy installation. 


4. The entire platform is laid out on our shop floor. Overall dimensions and obstruction openings are checked 
against shop drawings. 
5. Erection diagram showing panel mark numbers is supplied for field installation. 


r 
Write today for free 16-page catalog : BORDEN METAL PRODUCTS CO. 

showing all basic types of grating; more than ‘ 

30 dimensional drawings of subtypes; eight IQ Centlemen: 

safe load tables for steel and aluminum N Please send me NEW 1960 BORDEN Catalog 


grating. 


TITLE 
of BORDEN METAL PRODUCTS co. COMPANY NAME 
"greatest name in gratings’’ ST. AND NO. 


8465 Green Lane Elizabeth 2-6410 Elizabeth, N. J. 


Plants at: Union, N. J. © Leeds, Ala. 
Conroe, Texas * Beeton, Ontario 


CITY AND STATE 
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This 


ane Was 
Surtaced With | 
Cationic Bitumuls 


This Lane With 
Regular Grade 
Competitive 
Emulsion 


You Get BETTER Surface Treatments With 
CATIONIC BITUMULS 


This photograph gives visible proof of the 
superior performance of Cationic Bitumuls. 
The picture was taken on a 25-mile test section 
of highway in North Carolina. 


Based on the success of this job, Cationic 
Bitumuls is being used for extensive surface 
treatment work throughout the State during 
the current construction season. 


In every test made to date—whether in labora- 
tory or field—Cationic Bitumuls has shown two 
outstanding qualities: 


1. Unusual ability to hold aggregate, even 
“difficult” types. 


2. Rapid initial set that minimizes damage 
from early rainfall. 


If you haven’t tried this new material, call our nearest office today and arrange to 
test Cationic Bitumuls on your next pavement construction or maintenance job. 


American Bitumuls & Asphalt Company 


320 MARKET STREET + SAN FRANCISCO 20, CALIFORNIA 
Atlanta 8, Ga. Portland 8, Ore. Perth Amboy, N. J. Mobile, Ala. Oakland 1, Calif. Baltimore 3, Md. 
St. Louis 17, Mo. Inglewood, Calif. Cincinnati 38, Ohio Tucson, Ariz. San Juan 23, Puerto Rico 


BITUMULS® Emulsified Asphalts » CHEVRON® Paving Asphalts » LAYKOLD® Asphalt Specialties » PETROLASTIC® Industrial Asphalts 
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28 ft. diameter penstocks at Niagara Station near Lewiston, N. Y. 


CB&I is constructing 25 penstocks for the gigantic Niagara 
Power Project of the New York Power Authority. These huge 
structures will rechannel a portion of the rushing Niagara 
River into the 25 scroll cases being erected by CB&I. The 
man-made waterfalls will energize one of the free world’s 
largest hydroelectric plants. 


CB&l’s role in this vast construction project utilizes the 
coordinated services that have built an enviable world reputa- 
tion for our company. The result is Creative Craftsmanship 
in Steel. Let us tackle your task in the same efficient manner. 


Cu l CAG 0 B R | D G E & f R 0 N Co M PANY Giant scroll case dwarfs workman during “fitting-up” 


operation at CB&l’s Greenville, Pennsylvania plant. 


«332 SOUTH MICHIGAN AVENUE 
CHICAGO 4, ILLINOIS 
OFFICES AND SUBSIDIARIES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 
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FREE YOUR ENGINEERING STAFF 
FOR MORE CREATIVE WORK... 


RELIEVES YOUR STAFF OF TIME CONSUMING WORK 
...- SOLVES WIDE RANGE OF SPECIALIZED PROBLEMS 


Problems that used to tie up your engineering staff for days can now be solved 
... with electronic accuracy... in minutes! The IBM 1620 is a low-cost, desk-size 
engineering computer that solves a tremendous range of routine and specialized 
engineering problems quickly and easily. The 1620 offers you an economical 
way to increase staff productivity, helps pave the way for profitable growth. 


The 1620 is easy to learn, easy to operate, easy to communicate with. It adapts 
readily to specialized and general problems such as design development, blend- 
ing problems involving matrix arithmetic, research calculations with differential 
equations. It facilitates the development of mathematical models for plant and 
shop operation, and evaluation studies employing statistical techniques such 
as regression analysis. 


IBM also makes available a comprehensive library of mathematical routines and 
programs as well as reliable customer engineering. These services supporting 
the 1620 are an important part of IBM Balanced Data Processing. They make it 
easy for you to make full use of the 1620 in your operations without delay. Like 
all IBM data processing equipment, the 1620 may be purchased or leased. 


BALANCED DATA PROCESSING 


Dept. 805 
International Business Machines Corporation 
112 East Post Road, White Plains, N. Y. 


Please send me further information and complete specifications for 
the IBM 1620 Engineering Computer. | am particularly interested in: 


COMPANY 


city 


} 
DESK 
-<SIZECOMPUTER 
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You can’t see the forest for the steel 


There’s plenty of it in this Clinch River Plant of Appalachian Power Company. 
7,460 tons of Bethlehem Shapes and Plates, to be exact. And it’s all held 
together by 60 tons of Bethlehem Rivets and High-Strength Bolts. 


Located on a 105-acre site near Carbo, Virginia, this 
$60-million plant has two 225,000-kilowatt turbine- 
generators which can provide electric service to 650,000 
average homes. Three 138,000-volt transmission lines 
link the plant to Appalachian’s far-reaching transmission 
system, and to the remainder of the seven-state American 
Electric Power System. 

Plant construction began in mid-1956. By October 1, 


* 7,460 TONS OF STEEL STRONG, this Clinch 
River Plant was designed and engineered 
by American Electric Power Service Corp. 
Bethlehem structural steel was fabricated and 
erected by Bristol Steel & Iron Works, Inc. 


HIGH-STRENGTH BOLTS go in fast. They hold 
tight, stay tight. Bethlehem supplies a full- 
size range to meet every construction need. 


1958, the plant was already operating. 7,460 tons of 
Bethlehem structural steel (shapes and plates), and 60 
tons of Bethlehem rivets and high-strength bolts, went 


into the structure. 

Whether you're building steam-generating stations or 
churches, highway bridges or shopping centers . . . our 
nearest sales office stands ready to give you full details. 
Give us a call today. Or write to us at Bethlehem, Pa. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. Export Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 
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NEW CAT 
DW20-482 TEAM 


HAULS BIG LOADS FAST, INCREASES PRODUCTION 


Six-minute cycles on nearly a two-mile round trip 
hauling 24 bank cu. yd. of slow-loading sand! This 
is the production from two big Cat DW20G Trac- 
tors with new 482 Scrapers speeding road con- 
struction on State Highway No. 99 in Marshall 
County, Oklahoma. The big rigs are owned by the 
W. D. Jeffrey Construction Company of Fort Smith, 
Arkansas, contractors on this job. 

“The new DW20 and 482 Scraper have a faster 
cycle and loading time which means higher produc- 
tion,” comments Superintendent “Smoky” Branson. 
He adds, “Down time on equipment is minimum.” 


The DW20’s 345 HP results in 12% increase in 
rimpull over the former model. This provides up to 
20% faster travel speeds under similar haul road 
conditions. 


The 482 Scraper is teamed with the 


DW20 for high production with its 24 cu. yd. struck 
load capacity (34 cu. yd. heaped). On this job the 
DW20-482 combination loaded in .93 minute. 


Field reports from contractors all over the coun- 
try confirm the productive efficiency of the big 
DW20-482 combination. Get the facts from your 
Caterpillar Dealer. He can prove—right on your 
job—that economical, high production is built into 
the new DW20 and 482. 


Caterpillar Tractor Co., General Offices, Peoria, Ill., U.S.A. 


CATERPILLAR 


Cat are Registered Trademarks of Caterpillar Tractor Co. 
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MARYLAND 


83 
"33. Newest Interstate route to be complete 


pavement that stays completed... 


Concrete saves 69% on upkeep 
during first 3 years on Oklahoma 
Test Road. Oklahoma laid con- 

necting two-mile sections of ROAD. 
concrete and asphalt, the best : 

of each type. Exact records of CONCRETE SECTION 
all pavement upkeep costs show, END ASPHALTIC 
three-year total per mile: con- CONCRETE SECTION 
crete, $229.98; asphalt, $745.11. 
So far concrete has actually 
saved $515.13 per mile! 


| 


saves up to 60% on upkeep! 


Already open for traffic, Interstate 83, from Baltimore, Mary- 
land to Harrisburg, Pennsylvania, soon will have four lanes of 
concrete all the way as the last few miles are completed. 
This Interstate highway won’t be wearing detour signs! 
Only concrete has load-bearing strength that can be computed 
mathematically to match future traffic. Only concrete enables 
engineers to design highways to last 50 years and more! 

There are no “moving parts” in concrete to cause hidden 
wear. And even under the highest temperatures concrete 
doesn’t get soft. Traffic can’t push its solid surface into ripples. 


Concrete can’t oxidize ... there is never any adverse chem- 
ical reaction to sun, cold, air or moisture. So it doesn’t dry 
out, lose strength and need expensive surface build-up treat- 
ments every few years. Then, too, concrete actually grows 
stronger year by year. 

All these engineering and material advantages of concrete 
add up to built-in thrift. Exceptional pavement life—and up- 
keep costs that will run as much as 60% less than for asphalt. 
That’s why you can look for more and more Interstate routes 
going concrete all the way! 


PORTLAND CEMENT ASSOCIATION A national organization to improve and extend the uses of concrete 


@ 
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GOES BED 


CLOTHES 


From the moment it is installed, cast iron 
pipe begins working—will deliver its full 
flow of water for over a century. 


Here in Kansas, as part of a major water 
expansion program, 15,000 feet of cast iron 
pipe were put to bed. Ease of assembly, 
bottle-tight joints, and assured full-flow ca- 
pacity through cement lining were impor- 
tant factors in the selection of cast iron 


pipe. 
An interesting feature was the uncover- 
ing of distribution mains constructed of 
cast iron pipe manufactured in 1887. The 
pipe was in excellent condition and was put 
back in water service. 


Cast iron pipe is always working. In 
fact, once it is installed, one can generally 
anticipate no major repairs or replacements 
for at least a century. 


CAST IRON PIPE RESEARCH ASSOCIATION, 
Thos. F. Wolfe, Managing Director, 
3440 Prudential Plaza, Chicago 1, Illinois 


CAST IRON PIPE 


THE MARK OF THE 100-YEAR PIPE 


How to change bridges in the middle of a stream 


Since 1888, a swing span carried trains over the south channel of St. Mary’s River at Sault Ste. Marie, Michigan. 
It rested on an island that presented a constant navigational hazard. [] In 1957, the Corps of Engineers and the 
Sault Ste. Marie Bridge Co. decided to eliminate the hazard by removing the relic and the island and building a 
modern lift span. But neither rail nor water traffic could be interrupted, so both construction and scheduling 
problems were involved. [] Work began in the fall. First, the swing span was bob-tailed on both ends, permitting 
towers to be built directly over the existing abutments. The towers were completed by mid-December, when the 
river froze over and halted water traffic. Then the swing span was swung across the river, a falsework tower was 
erected over the pivot, and the lift span was built piggy-back about 65’ above the span. This part of the job 
was completed before the mid-April thaw when river traffic resumed. [] With the lift span completed, we were 
given a weekend to place the swing span perpendicular to the river and hack out enough of its mid-section to 
permit the lift span to be lowered to track level and accommodate rail traffic Monday morning. This was accom- 
plished in round-the-clock operations. The new bridge features a 369’3” long lift span, supported by two 177’ 
towers. The island will be ripped out by mid-year, and the channel deepened. Write for information on our 
construction services, or call our contracting office nearest you. [] Bridge owned by the Sault Ste. Marie Bridge 
Co., which is jointly owned by the Canadian Pacific Railway Co., the Soo Line Railroad, and the Duluth, South 


Shore and Atlantic Railroad. Bridge designed by: Howard, Needles, Tammen & Bergendoff, Kansas City, Mo. 
USS is a registered trademark 


General Offices: 525 William Penn Place, Pittsburgh, Pa. American Bridge 
Contracting Offices in: Ambridge Atlanta’ e Baltimore Birmingham Boston Chicago Cincinnati 
Cleveland « Dallas Denver « Detroit Elmira Gary Harrisburg, Pa. Houston e Los Angeles Division of 
Memphis * Minneapolis * New York « Orange, Texas ¢ Philadelphia e Pittsburgh e Portland, Ore. United Stat 

es Steel 


Roanoke « St. Louis e San Francisco « Trenton « United States Steel Export Company, New York 
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A sensational, block-long stained glass facade distinguishes American Airlines’ new terminal at New 
York’s International Airport. Designed in the “customer-centered” concept, it includes such conven- 
iences as covered jetways that move from lounge to liner, split-level construction to promote smooth 
flow of traffic, restaurant and bar facilities, and private dressing rooms and showers for passengers. A 
complex machine in itself, this terminal rises on a foundation of 1635 Raymond step-taper, standard 
and wood piles. On thousands of projects huge and small, Raymond plays a vital though unseen role 
in linking the nation together. Ground-bound and fT. A Division of Raymond International Inc. 


prosaic indeed, Raymond foundations support many \ 
of the finest structures in America’s communications (jj i AYMOND 
network. Whether or not your next project presents ""GONCHETE PILE COMPANY 
any special foundation problems, and regardless of its St” 140 Cedar Street, New York 6, New York 


° ° Branch offices in the principal cities of the United States. Subsidiaries in 
nature or size, we shall be happy to consult with you. Canada. Centraland South America and other countries around the world. 


Foundations for the Structures of AmericaeComplete Construction Services Abroad 


air terminal 
stands on 
Raymond 
foundations 


AMERICAN 
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GIGANTIC UPSET ANCHOR BOLTS, some of the world’s largest, 
secure 8 tainter gate assemblies in this mile-long, 400,000 kw 
capability, hydroelectric power project. Imbedded and 
anchored in concrete, these tension bolts absorb tremendous 
gate thrust load from upstream water pressure, as their pro- 
jecting threaded ends secure the gate-supporting bearings. 
Noxon Rapids Dam, Sanders County, Montana 

The Washington Water Power Co., Morrison-Knudsen, Contractor 


FURNISHED COMPLETE BY CommerciAlL these ton-weight bolts 
are 3312 feet long, 5/2 inches in diameter. Ends are upset 
to 61% in. diameter for a length of 9 inches. Both headed ends 
are threaded—one end receives the deadman anchor sleeve 
to be buried in concrete—the other end takes a hex nut to 
secure the gate bearing. At no sacrifice of strength, upset 
heading saves 750 Ibs. of steel— 28% —on each bolt. 


How to anchor big jobs! 


100 FT. LONG TIE ROD ASSEMBLIES, complete with turn- 
buckles, washers and nuts, tie into the continuous wales every 
7 feet and anchor the land fill retaining wall. The threaded 
ends of these 600 Ib., 244 in. rods are upset by COMMERCIAL 
to a headed diameter of 2%” for maximum strength without 
excess weight. 


Lakefront Land Fill, Chicago Exposition Hall 
Lake States Engineering Corp., Contractor 


You'll find Commercial the top “one-source” for wales, tie rods, large anchor bolts, special 
fasteners, handrail and curbing for heavy construction. Write to Commercial Shearing & 


Stamping Company, Dept. ©-23. Youngstown 1, Ohio. 


~ 
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CHANNEL WALES COMPLETE with spacers, washers and nuts, 
reinforce latest Chicago lakefront land fill. COMMERCIAL 
double-channel wales span the entire facade of the future 
exposition hall site. Separated by 334” pipe spacers, two 12” 
channel wales furnished in 10 ft. sections are spliced into a 
continuous reinforcement for the vertical steel pilings. Loads 
and stresses due to extensive fill on one side and wave action 


on the other are stabilized. 


Shearing & stamping 
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CATERPILLAR 
ANNOUNCES 


with Power Shift Transmission and Live Action Hydraulics 


There is a way to beat higher costs—and that’s with 
increased production. For tractor-loader jobs, here’s 
your answer in the new Cat Series H 977 and 955 
Traxcavators. Designed to set a pace far faster than 
the models they replace (and other makes of com- 
parable size), they’re milestones in tractor-loader 
progress. With power shift transmission and Live 
Action Hydraulics, they’re the loaders that never 
stop. Get the facts about them from your Caterpillar 
Dealer. Ask for a demonstration, too. See for your- 
self how they set new production figures on the 
toughest kind of job. 


Caterpillar Tractor Co., General Offices, Peoria, Illinois, U.S.A. 


CATERPILLAR 


Caterpillar, Cat and Traxcavator are Registered Trademarks of Caterpillar Tractor Co. 


NEW FEATURES SPEED LOADING, LIFTING, 
HAULING, DUMPING ... THE FULL CYCLE 


NEW POWER SHIFT 
TRANSMISSION. One lever— 
that’s right, one lever gives split- 
second changes in speed or di- 
rection to slash cycle times and 
increase operator efficiency. 


NEW LIVE ACTION 
HYDRAULICS. Provide faster lift- 
ing speed and greater lifting 
capacity without robbing power 
from the tracks. 


MORE HP WITH NEW CAT TURBOCHARGED ENGINE. 
Up 50% on the 977H—up 43% on the 955H. 


NEW INCREASED BUCKET CAPACITY. An 11% increase on 
the 977H—a 16.6% increase on the 955H. 


NEW HEAVY-DUTY UNDERCARRIAGE. Larger, stronger track 
components also increase stability... lifetime lubricated 
rollers with exclusive floating ring seals need no servicing. 


MORE HIGH-PRODUCTION FEATURES. New gasoline start- 
ing engine ...new dry-type air cleaner that cuts maintenance 
time as much as 75%. Plus such retained features as 40° 
bucket tilt back...automatic bucket positioners and kick 
out... hydraulic track adjusters. 


QUICK-CHANGE ATTACHMENTS. Multiply the usefulness of 
these machines. Attachments availabie include the Side 
Dump Bucket, Rock Bucket, Quarry Bucket, Bulldozer, Ripper 
and Log and Lumber Forks. 
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Keep our roads on the GO 


Steel construction offers adequate clearance and reduces height of approaches. 


Mr. Harold S. Woodward, partner, Seelye, 
Stevenson, Value and Knecht, agrees that 
nothing is easier to design with than steel. 


Mr. Williams D. Bailey, partner of the firm (left) 
supervises steel designs with his assistant, Mr. : 
R. F. Shumaker (center), and Mr. Melvin Leonard. 


Short-span steel bridge over the Connecticut Turnpike. Simple design saves engineering time and erection costs. 


im 


Steel specified in over 95% 


of short-span bridge designs 


at Seelye, Stevenson, Value & Knecht, Consulting Engineers, New York, N.Y. 


The Bridge and Highway Division of this engineer- 
ing firm deals almost exclusively in the design of 
short-span bridges from 100 to 125 feet long. In the 
past few years, the firm has designed bridges for the 
New York Thruway, the Connecticut Turnpike, 
and large projects in Ohio and Virginia. More than 
95% of these bridge plans specify steel construc- 
tion, according to Mr. Harold S. Woodward, part- 
ner in the firm. 

Reasons for favoring steel construction. There is 
nothing easier to design with than steel . . . it takes 
only a fraction of the time for the designers to draw 
their plans, because considerably fewer mathemati- 
cal calculations are required. If changes have to be 
made, it is relatively simple with steel design. With 
some other forms of construction, any changes may 
mean redesigning the entire structure—a costly 
waste of professional manpower. 

Steel is available. This factor deserves serious con- 
sideration on any job. Sieel is readily available and 
can be transported quickly and simply to the job. 


Steel goes up quickly. Bridge spans must be con- 
structed with least interference to traffic. The speed 
with which steel can be erected without normal 
traffic interruption is a big advantage. 

Steel permits maximum headroom—also, mini- 
mum approach alteration. According to Mr. Wil- 
liams Bailey, another partner in the firm, the use of 
slender steel beams keeps overpass approaches at 
a minimum in congested areas, and makes it pos- 
sible to allow for tight clearances with minimum 
disturbance to established roads and buildings. 

Steel reduces costs. Light construction with steel 
reduces foundation costs, and faster erection saves 
labor. New high-strength steels offer greater 
strength with even less bulk. 

United States Steel and the steel industry in gen- 
eral have greatly expanded facilities for manufac- 
ture of structural shapes and plates. You can con- 
fidently design in steel—the material you know 
best, and the material that offers most—knowing it 
will be available. USS is a registered trademark 


United States Stee! Corporation — Pittsburgh 
Columbia-Geneva Stee! —San Francisco 

Tennessee Coal & iron—Fairfield, Alabama 

United States Stee! Supply — Stee! Service Centers 
United States Stee! Export Company 


United States Steel 
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“They're both dressin’ 
real fancy since 
we're savin’ 


so much on Tyton.”’ 


cast iron 


PIPE FOR WATER, SEWERAGE AND 
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ONLY FOUR SIMPLE ACTIONS 


saving’s 
in style again! 


Today ... figuring costs... you need a 
sharper-than-ever pencil. And the closer and 
sharper you figure, the more you need Tyton® 
The facts: Tyton Joint® pipe is easy to assemble... 
can be laid faster even by green crews. 

Tyton cuts overhead, bookkeeping, storage costs— 
only one accessory needed. It increases working 
days ... can even be laid in rain or wet trench. 
Simple, speedy, sure, Tyton Joint pipe is tailormade 
to meet today’s rising costs. Judge for yourself. 
For the full story, write or call. 


Insert gasket with groove over bead in gasket seat... 
a simple hand operation. 


U.S. PIPE AND FOUNDRY COMPANY 
General Office: Birmingham 2, Alabama 


A Wholly Integrated Producer from Mines Wipe film of Tyton Joint® lubricant over inside of 
and Blast Furnaces to Finished Pipe. gasket. Your receiving pipe is ready. 


Insert plain end of entering pipe until it touches 
gasket. Note two painted stripes on end. 


Push entering pipe until the first painted stripe dis- 

appears and the second stripe is approximately flush 
INDUSTRIAL SERVICE with bell face. The joint is sealed... bottle-tight, 
permanently! The job’s done . . . . fast, efficiently, 
economically. Could anything be simpler? 
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CONCRETE PERFORMANCE REPORT: 


POZZOLITH lends 5000 psi concrete high degree 
of workability in interesting new structure 


Phillip Johnson's new Munson-Williams- 
Proctor Institute Arc Gallery in Utica, 
New York, features a unique structural 
system. In it, Dr. Lev Zetlin’s use of 
engineering theory and imagination com- 
bine to produce a building of outstanding 

racticality. Many catch-phrase titles have 
=~ applied to the prestressed concrete 
structural system, which Dr. Zetlin him- 
self calls a “two-way lattice girder’’. 
Others, after a glance at the huge mono- 
lithic system of two parallel pairs of 
concrete beams which intersect at right 
angles to form a single monolithic girder, 
have mentioned its resemblance to a 
gigantic game of tic-tac-toe. 

Actually, the monolithic structural system 
of cast-in-place, post-tensioned concrete 
is completely functional, and results 
in an interior free of supporting columns. 
The four sections were monolithically 
cast in one huge concreting operation 
and are supported only at their extremi- 
ues. According to Dr. Zetlin’s computa- 


tions, the resulting single girder provides 
a strength and rigidity equal to eight 
similar parallel girders, or sixteen 2’ x 2’ 
interior columns. 

This huge girder, consisting of four 
123’10” sections, was cast-in-place more 
than fifty feet above grade. Within their 
10’9” x 22” cross-section, each of its four 
sections contains 14 flexible, hollow con- 
duits for the post-tensioning cables, four 
4” hollow sleeves for balcony rods and 
several types of reinforcing bars in 
diameters up to %2”. 

This complexity of steel, coupled with 
the need for a continuous placement of 
concrete to provide a truly monolithic 
girder, required special considerations in 
the design of concrete. Dr. Zetlin's 
structural system required a concrete 
mix which met these four specifications: 

First, 5000 psi compressive strength 
for economical utilization of prestressed 
concrete and to meet the prescribed 
design loads. 


Second, to assure a monolithic member 
completely free of horizontal cold joints 
and honeycombing, the hardening of 
the mix had to be retarded. 

Third, a high degree of workability was 
required because of the complexity of 
steel reinforcement and delicate posi- 
tioning of conduits within each section. 

Fourth, a low unit-water content for 
minimum shrinkage and over-all im- 
provement of concrete quality. 

Cooperative effort by ‘the local Pitts- 
burgh Testing Laboratory, the Alpha 
Portland Cement Company and the local 
Master Builders field men, developed 
the following mix design: 


Type I Alpha 
Portland Cement— 668 Ibs. 
Sand—1240 Ibs. 
#1 Stone— 550 Ibs. 
#2 Stone—1280 Ibs. 
Water— 32 gals. 
PozzoLiTH Retarder— 1.78 Ibs. 


The mix had excellent workability and 
was easily placed with only 3%” slump. 
It contained 20% less water than a com- 
parable plain mix. A companion mix 
with 24” slump was also designed for 
use during later stages of placement to 
insure equal rate of hardening. 

Placing operations began at 8 a.m. 
with two crews of the George A. Fuller 


ART 


Co., General Contractors, New York 
City, starting at adjacent corners and 
working across the top of the building. 
Two cranes the PozzOLiTH 
ready-mixed concrete from the American 
Hard Wall Plaster Co., Utica, as the 
crews worked their way across the top of 
the structure. At 5 p.m., another crew 
and crane joined in, and shortly after 
midnight placing was completed. During 
the 16-hour, continuous concreting oper- 
ation—approximately 360 cubic yards of 
concrete were placed in the intricate 
forms . . . and PozzouitH helped assure 
a truly monolithic structure by retarding 
the hardening of the mix to eliminate 
cold joints. 

Seven-day breaks on test cylinders 
averaged 4200 psi, 14-day breaks averaged 
4985 psi and 28-day breaks averaged 
5665 psi. Two weeks later, the girder 
was post-tensioned by Pre-Stress, Inc., 
of Mhone. employing the P.I. system 
of anchorage. 

POZZOLITH concrete was used through- 
out this building —from the intricate 
lattice-work of cast-in-place concrete ribs 
which spans the central bay, to the 
massive walls of lightweight concrete 
which seem to float on a ribbon of 
glass at grade level. The hung balcony 
around the perimeter of the interior and 
its cantilevered reinforced concrete 


stairway also contain POZZzOLITH. 
Utica’s Munson-Williams-Proctor In- 
stitute Art Gallery stands as a unique 
and significant engineering achievement, 
and an age of the great utility and 
versatility of modern POozZOLITH con- 
crete, one of today’s most economical 
and exciting building materials. It is also 
evidence Ps the benefits of close cooper- 
ation between creative architects and 
engineers, and the suppliers and builders 
who turn their designs into realities. 
POZZOLITH and Master Builders Field 
Service—From early planning through 
completion of the job, the consulting 
engineers, contractor and ready-mix pro- 
ducer had the full cooperation of the 
Master Builders field men. These ex- 
erienced field men utilized Master 
uilders technical products and know- 
how to achieve uniform concrete of 
superior quality, at lowest cost-in-place. 
o better meet concreting require- 
ments on your current and future projects 
—call in the local Master Builders field 
man. At no cost, he'll demonstrate— 
with your materials—how concrete pro- 
duced with PozzoLiTH becomes a more 
versatile and more useful building mate- 
rial...superior in performance, in quality 
and in economy to plain concrete or 
concrete produced with any other ad- 
mixture. 


CONTINUOUS 16-HOUR PLACEMENT OF CONCRETE 
—To assure a completely monolithic member, all con- 
crete for the girder was placed in a single, continuous 
operation. Pozzoitu retarded the hardening of the mix 
during placement, preventing horizontal cold joints. 


GALLERY 


ete PRESTRESSED MONOLITHIC GIRDER— The structural system, weighing 720 tons, and 
containing over 360 cubic yards of 5000 psi concrete was cast-in-place 50 feet above grade. 
The girder supports roof and hung balcony without interior columns. Facade will be covered 
with black Canadian granite, while girders and their supporting columns will be sheathed 
in bronze. 


THE MAZE OF REINFORCING STEEL and 14 flexible conduits for the post-tensioning cables made 
high workability a must in the concrete mix design. Use of PozzoLirH permitted a es 
reduction in water content, yet gave a highly workable mix with 314” slump. 


THE MUNSON-WILLIAMS-PROCTOR INSTITUTE ART GALLERY was designed by architect Phillip 
Johnson and engineered by Dr. Lev Zetlin, both of New York City. Supervising architects 
were Bice and Baird of Utica. The George A. Fuller Company, New York City, built the art 
gallery, with Jack Madden as project supervisor and William Gardner as engineer. The 
American Hard Wall Plaster Company, Utica, supplied the PozzoLitH ready-mix concrete. 
Pre-cast roof sections were supplied by Schenectady Concrete Products, Post-tensioning 
was by Pre-Stress, Inc. of Albany. 


% The Master Builders Company « Cleveland, Ohio 
Division of American-Marietta Company 
World-wide manufacturing and service facilities 


Our 6Oth Vear 


MASTER 
POZZOLITH 


*PozzOLITH is a registered trademark of The Master Builders Co. for its concrete admixture 
to reduce water and control entrainment of air and rate of hardening. 
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John B. Gribbin (see photo), associate 
professor of civil engineering at Man- 
hattan College, New York City, has 
been named assistant 
to the dean of engi- 
neering, Brother 
Amandus Leo. In his 
new post he will as- 
sist in the adminis- 
tration of the Col- 
lege’s expanded en- 
gineering curriculum. 
Professor Gribbin is 
also senior member 
of John B. Gribbin Associates, engineering 
consultants of Westwood, N. J. Brother 
Leo, for the past 30 years dean of the 
School of Engineering, will head the Asso- 
ciation of Engineering Colleges of New 
York State during 1960 and 1961. 


‘ee 


Joseph H. Shea has been appointed 
chief of the Army Corps of Engineers’ 
newly organized Ballistic Missile Section 
in the Los Angeles District. Until recently 
he was chief of the Corps’ Army Section in 
the Los Angeles District. In his new capac- 
ity he will serve as liaison between the 
Ballistic Missile Division in Inglewood 
and the Corps of Engineers, which per- 
forms the basic construction work on mis- 


sile sites. 


NEWS OF MEMBERSG 


George B. Sheldon, Jr., who recently re- 
tired as chief of the design and construc- 
tion division, Region 3, General Services 
Administration, has joined the Norair 
Engineering Corporation, of Washington, 
D.C., as vice-president in charge of indus- 
trial products. His recent work with GSA 
included repairs and improvements to 
many federal buildings and a $200 million 
construction program. 


Howard Hugh Harris, since 1923 a Vir- 
ginia State Highway Department em- 
ployee, has been appointed Virginia High- 
way Commissioner to fill the remaining 
two years of the unexpired term of the 
late Samuel D. May. At the time of his 
promotion Mr. Harris was executive as- 
sistant to the state highway commissioner. 


Frank A. Small retired recently as Mon- 
tana state highway division engineer. His 
retirement ended a 37-year career with 
the department. 


Thomas A. Lane, Major General, Corps 
of Engineers, and Commanding General 
of the U. S. Army Training Center at 
Fort Leonard Wood, Mo., has been nom- 
inated by President Eisenhower to be 
president of the Mississppi River Com- 
mission. In his new capacity, General 
Lane will also serve as the Army Corps 


of Engineers’ Lower Mississippi Valley 
division engineer, with headquarters at 
Vicksburg. He will replace Maj. Gen. 
William A. Carter, Jr., who is being as- 
signed as Governor of the Panama Canal 
Zone. The appointment is subject to con- 
firmation by the Senate. 

Frank E. Dalton has joined the civil 
engineering department of the Chicago 
firm, Meissner Engineers, Inc., as project 
engineer. He has supervised the engineer- 
ing design of portions of interstate high- 
way programs for Indiana, Wisconsin, and 
Illinois, including structural design of 
prestressed concrete bridges for the latter 
two states. 

Carl W. George, Jr., has opened con- 
sulting structural engineering offices at 
1940A Sherwood Way, San Angelo, Tex. 
A 1953 graduate of the Texas Agricultural 
and Mechanical College, Mr. George has 
been associated with W. R. Matthews & 
Associates, of Bryan, Tex., and Architect 
Donald R. Goss, of San Angelo. 

Ralph Bird, city engineer for the city 
of Lighthouse Point and for Cooker City 
in Broward County, Fla., has formed a 
partnership with James D. Payne with 
offices at 620 E. Atlantic Avenue, Delray 
Beach, Fla. Mr. Bird is a former chief 
engineer of Tidewater Engineers, Inc., of 
Pompano Beach, Fla. 


The Prescon System of Post-Tensioning Prestressed Concrete 


Works for You From Design and Engineering to Completion 


LAS VEGAS SHOPPING CENTER—HOUSTON, TEXAS 
ARCHITECT: WILLIAM F. WORTHAM, JR. 
CONCRETE CONTRACTOR: STRESDEK, INC. 
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© The Prescon Corp 


P. 0. Box 4186 


CHICAGO 


. 0. Box 
Bishop 2-1479 
Lemont, Ill. 


DRake 
North Decatur, Ga. 


THE PRESCON CORPORATION 


General Offices and Southwestern Division: 


ATLANTA 
P. 0. Box ps Crest Concrete Systems, inc. 


MEMBER PRESTRESSED CONCRETE INSTITUTE 


More design flexibility to 
achieve esthetic effects and 
meet engineering demands 
can more often be done 
with post-tensioned 
prestressed concrete. 


The Prescon System offers the 
simplest and most economical 
method, both from design 

and construction standpoints. 
The system is adapted to either 
yard or job site use. 


If you are not acquainted 
with design and construction 
using post-tensioned prestressed 
concrete and The Prescon 
System, contact any Prescon 
Representative. For technical 
data see Sweet’s Catalog. 


Corpus Christi, Texas 
NEW YORK 
P. 0. Box 9008 
(Albany, N. Y.) 
HEmlock 9-1876 
Delmar, New York 


TUlip 2.6571 
DENVER LOS ANGELES 
1445 West Quincy P. 0. Box 407 
SUnset 1-4798 FAculty 1-3377 
Englewood, Colo. Gardena, Calif. 
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R. W. Fisher, Jr., recently named a 
vice-president of the Kaiser Engineers 
Overseas Corporation, will take up resi- 
dence in Bangalore, India, as project man- 
ager of a 100,000-ton per year portland 
cement plant being designed and con- 
structed for Mysore Cements Ltd., at 
Ammasandra, Mysore State, India. Prior 
to his new assignment, Mr. Fisher served 
as principal engineer with Kaiser Engi- 
neers, a division of the H. J. Kaiser 
Company, Oakland, Calif. 


Nathan S. Ellis is now associated with 
Corse and Tibbetts, consulting engineers 
of Marion and Rochester. Commis- 
sioner of public works at New Bedford, 
Mass., since 1956, Mr. Ellis is expected to 
render valuable service to the firm which 
handles civil engineering work both for 
municipalities and private business. 


Edward A. Miller has been elected pres- 
ident and chief executive officer of Fenes- 
tra, Inc., Detroit building products manu- 
facturers. At the time of his promotion he 
was executive vice-president and head of 
the Building Products Division. 


A. Roger Kelly, formerly a partner in 
Seelye, Stevenson, Value & Knecht, New 
York City, has been appointed an asso- 
ciate and manager of the New York of- 
fice of Fred S. Dubin Associates. For 
over 15 years, Mr. Kelly has exercised 
primary technical engineering and man- 
agement responsibility over many proj- 
ects here and abroad. 


Harold N. Cummings, vice-president 
emeritus of the Newark College of En- 
gineering, received the honorary degree of 
master of engineering education at a spe- 
cial convocation held in conjunction with 
the College’s 75th anniversary celebra- 
tion. Since his retirement in 1950, after 
30 years as a member of the faculty, Pro- 
fessor Cummings has been a consultant in 
the engineering structures section of the 
Curtiss-Wright Corporation, at Caldwell, 
N. J. 


Newly elected officers of Layne & Bow- 
ler, Inc., Memphis, Tenn., Frank T. Quinn 
(left), president, and John M. Proos, 
chairman of the board, receive news of 
‘their election at a recent board meeting. 
Mr. Proos, in addition, will remain as 
vice-president of the Layne-Northern 
Company, Inc., which is an associate 
company of Layne & Bowler, Inc. 
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H. Kent Preston has been appointed 
chief product engineer of the Construc- 
tion Materials Division of John R. Roeb- 
ling’s Sons Division, the Colorado Fuel & 
Iron Corporation, 
Trenton, N. J. He 
joined the John A. 
Roebling’s Sons Cor- 
poration in 1941 as 
a project engineer in 
the Bridge Division. 
An authority on pre- 
stressed concrete, 
Mr. Preston has been 
instrumental in de- 
veloping an economically feasible method 
of prestressing concrete in the United 
States. He is author of a recent book, 
“Practical Prestressed Concrete.” 


R. D. Thomas, Sr. and F. L. Plummer 
were made honorary members of the 
American Welding Society at its 41st an- 
nual meeting “in recognition of their ex- 
ceptional accomplishments in the develop- 
ment of the welding art.” Mr. Plummer, 
currently national secretary of the AWS, 
has also served the Welding Society as 
president. Mr. Thomas, chairman of the 
board of the Arcos Corporation, has been 
associated with the welding industry for 
more than 40 years. 


C. F. Friedgen, after 27 years with E. I. 
duPont de Nemours & Company, Wil- 
mington, Del., retired recently as architec- 
tural and civil engineer. During this long 
period Mr. Friedgen worked on the de- 
sign of industrial projects in the United 
States and South America and atomic 
energy and government munition plants. 


N. G. Dracos announces the formation 
of N. G. Dracos Associates, specialists in 
structural and soil engineering. The firm 
will maintain offices at 72 S.E. Second 
Street, Orchid Square, Boca Raton, Fla. 


Floyd E. Le Van, an authority on plant 
site selection and senior consulting engi- 
neer in DuPont’s Engineering Depart- 
ment, retired from the company in April 
after a 30-year career. Since 1947, with 
the exception of two years as design proj- 
ect manager for service buildings at the 
Savannah River Atomic Energy Plant, 
Mr. Le Van has devoted his time almost 
exclusively to site selection activities here 
and abroad, 


Charles M. Bingham has been elected 
vice-president of the Capitol Engineer- 
ing Corporation, Dillsburg, Pa. Mr. Bing- 
ham has been with 
the firm since 1951, 
most recently as 
chief engineer of the 
Highways and Air- 
fields Divisions. He 
has also served as 
project. engineer in 
charge of design for 
sections of the Con- 
necticut Turnpike, 
Ohio Freeway, West Virginia Turnpike, 
and the Delaware Valley Extension of 
the Pennsylvania Turnpike. 

(Continued on page 26) 


HOW TO HANDLE 


WET JOBS 


#55 of a Series 


DRY 18-FT DEEP 
TRENCH AT 
3,700-FT ELEVATION 


Sanitary Sewers, El Paso, Tex. 
Contr.: T.N.O’Kelley, Utility Contractors 


AT THE REDUCED atmospheric 
pressure of 24-mile above sea 
level, any pump works at a hand- 
icap. Despite this, the contractor 
desired to dry an 18-ft deep 
trench with his Griffin Wellpoint 
System installed on only one side. 


e Question: in coarse, water- 
bearing sand near the RioGrande 
River, with discharge lines as 
long as 700 ft, could such a well- 
point system achieve the neces- 
sary 18-ft lift? 

e Based on previous local 
experience, it did not seem feasi- 
ble. However, the Griffin system 
— installed on one side — suc- 
cessfully maintained a dry trench 
from the start, enabling T. N. 
O’Kelley to beat his 100-day 
time limit by 40 days. 


GRIFFIN 


WELLPOINT CORP. 
Za, SALES + RENTAL CONTRACT 


881 E. 141st St., New York 54, N.Y. 
Jacksonville, Fla. * Houston, Tex. 
W. Palm Bch., Fla. * Hammond, Ind. 


In Canada: Construction Equipment Co., Ltd. 
In Venezuela: Drew Bear & Sons C.A. 
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News of Members 


(Continued from page 25) 


Daniel A. Richards, Colonel, Corps of 
Engineers, and former Far East district 
engineer with headquarters in Seoul, Ko- 
rea, has been assigned to the Deputy 
Chief of Staff for Logistics in Washington, 
D. C. Colonel Richards assumed his new 
duties about May 1. 


Elmo R. Morgan recently accepted the 
post of vice-president-business at the Uni- 
versity of California. Among other duties, 
his position involves supervision of design 
and construction at seven existing cam- 
puses throughout the state, plus new ones 
to be added. Former vice-president at the 
University of Utah, Mr. Morgan has re- 
cently been on leave from that institu- 
tion and serving as Utah’s director of 
highways. 


Edward S. Fraser, in charge of the Chi- 

cago Bridge & Iron Company’s manu- 

facturing operations 

for the past six 

months, is taking 

over as company 

vice-president in 

charge of manufac- 

turing, Chicago. Pre- 

viously he served as 

assistant general 

sales manager of the 

company, manager 

of its Salt Lake City plant, and as an 
engineer in Chicago. 


William L. Sheets, vice-president of 
the Stone & Webster Engineering Corpo- 
ration, Boston, is the 
firm’s senior 
construction man- 
ager. Mr. Sheets has 
been connected with 
the construction firm 
since 1929. In his new 
capacity he will be 
responsible for the 
administrative direc- 
tion of all its con- 
struction department activities. 


Leo Weaver, for some 15 years on the 
staff of the U. S. Public Health Service, 
is the new chief of the Water Quality Sec- 
tion at the USPHS’s Robert A. Taft Sani- 
tary Engineering Center in Cincinnati, 
Ohio. His last position with the Service 
was in 1958 when he was chief of the 
Refuse Sanitation Unit of the General 
Engineering Program in Washington, 
D. C. For the past two years he has 
served the American Public Works Asso- 
ciation as assistant director and director of 
research. 


Jerry van de Erve was recently elected 
general chairman of the Western Snow 
Conference for a two-year term. He is 
also chairman of the Pacific Southwest 
Inter-Agency Committee and Depart- 
ment of Commerce adviser to the Cali- 
fornia-Nevada Interstate Compact Com- 
mission. Appointed editor of the Snow 


Surveyors Forum is Jack Hannaford, of 


SURVEY 


ES 130 AF... 
ACCURACY + ¥%2 OF 1% 


ES 130 STANDARD... 
ACCURACY + 2% 


BLUDWORTH MARINE’S 
famous all-purpose 
model, used world-wide 


IN SERVICE WORLD-WIDE | USED BY U.S. ARMY ENGINEERS 
U.S. NAVY * COAST GUARD 


DEPTH RECORDER 


by shipyards, salvage and dredging opera- 

tors, conservation and port authorities. Narrow Beam 
single transducer, 3 types . . . four scale ranges 0/65 
feet, 60/125 feet, 120/185 feet and 180/245 feet. Com- 
pletely portable, weighs less than 40 Ibs. Overall dimen- 
sions: 1554" x 1614,” x 834”. Operates on 6 or 12 volts 
D.C. or 115 volts A.C. Base price (ES 130) $1175. 


Write for brochure on Bludworth Marine electronic equipment, 
also name and address of dealer nearest you. All prices f.0.b. N. Y. 


KEARFOTT owision 
GENERAL PRECISION inc. 


LITTLE FALLS, NEW JERSEY 


CONBEL 
Consolidation Tester 
Capacities to 10,000 Ibs. 


the California Department of Water Re- 
sources, while Wilbur Simons of the U.S. 
Geological Survey, Tacoma, Wash., has 
been named associate editor of the West- 
ern Snow Conference annual Proceedings. 


Frank M. Clinton, who has been with 
the U. S. Bureau of Reclamation for 23 
years, was recently named director for 
Region 4 with offices in Salt Lake City. 
Prior to his new assignment, Mr. Clinton 
was director of Region 6 with head- 
quarters at Billings, Mont. 


Morris Schupack and Charles C. Zoll- 
man, partners in the consulting engineer- 
ing firm of Schupack and Zollman, an- 
nounce a change of address for their Stam- 
ford, Conn., office to 1845 Summer Street. 
Their Pennsylvania office remains at 11 
St. Albans Circle, Newtown Square. 


William J. Gross, as the new deputy 
Ohio state highway director in charge of 
acquisition of right- 

of-way, will be in 

charge of buying 

about $75 million 

worth of property 

for Ohio highways 

during the coming 

year. Mr. Gross was 

most recently State 

Highway Depart- 


ment division engi- 
neer at Bowling Green. 
(Continued on page 28) 


TESTING 


SOIL 
SAMPLES? 


. . . take a closer look at the 
Tinius Olsen line of K-W Phys- 
ical Soil Testing Machines. 
These rugged, portable units 
are designed for convenient 
“table top” operation in the lab 
or on the job site. 

Get the full story. Write 
today for Bulletin 50-A. 


UNCONFINED COMPRESSION 
Manval or Motor Driven Models 


TRIAXIAL 
Capacities to 3,000 Ibs. 


TINIUS OLSEN 


Testing Machine Co. 
2170 Easton Rd. © Willow Grove, Pa. 
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One of the compact groups of A-C rubber-seated butterfly valves 
at the pumping station of a southwestern municipality. 


The right valve “repeats itself” 


66 Allis-Chalmers rubber-seated butterfly valves line up to prove it 


Economical, dependable, easy to operate: Allis- 
Chalmers rubber-seated butterfly valves give you 
these and so many more advantages that it’s easy 
to appreciate their universal popularity. Full body 
protection is provided by a rubber seat which ex- 
tends through the valve body and over the flange 
faces, Angle seating protects the rubber seat and per- 
mits seating adjustment without costly disassembly. 

A-C manufactures a complete line of metal and 
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rubber-seated butterfly valves in a wide range of 
types and sizes in order to provide the best valve 
for a given application. Compact design joins with 
light weight to bring other savings in both space 
and cost of construction, 
e e e 

For details on butterfly valves, cone valves and 
ball valves, contact your A-C representative or write 
Allis-Chalmers, Hydraulic Division, York, Pa. 4.1309 
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Which sewage lift station 


best for your job? 


TOPS IN DEPENDABILITY AND SAFETY 


Concrete or steel underground station with 
Shone” Type S pneumatic ejector, mechani- 
cally controlled (warranted 25 years). Re- 
mote air supply. Nothing electrical; main- 


tenance free, operates even under water. 
For municipalities and large subdivisions. 


SURPRISINGLY VERSATILE, INEXPENSIVE 
Y 


Shone® Type SAC station, underground in 
concrete vault. Mechanically controlled ejec- 
tor (warranted 25 years) has its own com- 
pressor. Frequently less costly than package 
Stations. Finds use everywhere. 


PACKAGE STATION 


Quality underground station with vertical, 
short-coupled (Series 6260), dry pit cen- 
trifugal pumps. Quality design and equip- 
ment give good service life at nominal cost. 
For small permanent stations, growing areas. 


LOW FIRST COST—EASY INSTALLATION 


Two-compartment steel basin with centrifu- 
gal vertical wet pit pump. Pumps are not 
submerged; motors protected from flooding. 
Low first cost; fast installation. For build- 
ings, small growing subdivisions. 


ULTIMATE IN PACKAGE DESIGN 


Package underground station with Expelsor® 
pneumatic ejector, electrode controlled. 
Sanitary and dependable, low maintenance, 
easy to service. Recommended for municipal 
and subdivision applications. 


BUILDING TYPE STATION 


Expelsor® pneumatic ejector station de- 
signed for use in buildings. Compressor is 
on basement floor; ejector on floor below. 
Sealed installation gives safe, odorless 
handling of sewage indoors. 


SPECIAL PROBLEMS? 


Centrifugal vertical wet pit pumps with 
adjoining settling basin. Good for areas 
where sand or old sewers create problems. 
Special pump construction for abrasive or 
corrosive conditions, industrial wastes. 


MAXIMUM RELIABILITY—MINIMUM SPACE 


Ye 
Package underground station. Expelsor® 
pneumatic ejector has two compartments, 
duplex compressors and controls. Excellent 
service accessibility. Especially suited for 
subdivision and municipal lift stations. 


The answer depends on the job. Is it to be a tem- 
porary station? What about future loads? How much 
maintenance will it get? What type of power is avail- 


L-5911 
Cy 
able? These and many other questions must be 


weighed carefully and without bias. In making the 
decision, why not put Yeomans 61 years’ experience Y EOM ANS 
(59 on underground stations alone) to work? Because 


Yeomans builds the only complete line of sewage lift 
stations in the industry, recommendations are im- 2000-7 North Ruby Street, 
_ — in your best interest. Phone, wire, or Melrose Park, Illinois 


SPECIALISTS IN SEWAGE LIFT STATIONS —THE COMPLETE LINE 


News of Members 
(Continued from page 26) 

Ben Moreell, Admiral, Civil Engineer 
Corps, U. S. Navy (Retired), and former 
chief of the Navy Bureau of Yards and 
Docks, has been elected a director of Bal- 
timore Contractors, Inc. Admiral Moreell 
organized and directed the operations of 
the Navy’s famed Construction Battal- 
ions, the Sea Bees, during the war. In 
1947, shortly after retiring from the Navy, 
he became chairman of the board, presi- 
dent and chief executive officer of the 
Jones & Laughlin Steel Corporation. He 
is an Honorary Member of ASCE. 


John P. Riley, until recently vice-presi- 
dent and chief engineer of the Ibec Hous- 
ing Corporation, New York City, has been 
appointed vice-president for development 
at Lockwood, Kessler & Bartlett, Inc., 
general consulting engineers, of Syosset, 
N.Y, 


Earl H. Moser, Jr., has received the 
“Superior Civilian Service Award,” the 
highest civilian award granted by the 

Navy’s Bureau of 
Yards and Docks 
“for exceptional 
achievements and 
outstanding contri- 
butions in the field 
of polar operations.” 
Currently, polar di- 
vision director of the 
Naval Civil Engi- 
neering Laboratory 
at Port Hueneme, Calif., Mr. Moser re- 
ceives the citation for pioneer work with 
Operation Hardtop in Greenland, Opera- 
tion Deep Freeze in the Antarctic, snow 
compaction research and testing at Point 
Barrow, Alaska, and at Squaw Valley, 
Calif. 


James E. Stallmeyer, associate profes- 
sor, J. L. Merritt, assistant professor, and 
Steven J. Fenves, instructor, in the Uni- 
versity of Illinois Department of Civil 
Engineering, have been selected as the 
1960 winners of the A. Epstein Memorial 
Award. Funds for the memorial award 
were contributed by Raymond and Sidney 
Epstein, of the consulting engineering 
firm, A. Epstein and Sons, Inc., Chicago, 
in memory of their father who died in 
December 1958. The cash awards are 
made to outstanding young staff mem- 
bers. 


Carl B. Jansen, since 1946 president of 
the Dravo Corporation, was recently 
elected chairman of the board. Mr. Jansen 
began his business career with the Pitts- 
burgh firm as a field engineer in 1922. 


James L. Sherard, partner, Woodward- 
Clyde-Sherard and Associates, consulting 
soil engineers, New York, recently gave 
a four-week lecture series at the Univer- 
sity of California, covering the practical 
aspects of the design and construction of 
earth dams. In addition to graduate stu- 
dents and faculty members, the lectures 
were attended by approximately 70 prac- 
ticing engineers in the San Francisco Bay 
area. 

(Continued on page 126) 
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.....Am-Soc Briefs 


> pm Have you done your share for the UEC? This is a timely 
question in these final months of the ASCE drive for funds 
for the United Engineering Center. Though the Society's 
allotted share is 94 percent completed, progress in the 
drive has not been at the hoped-for rate that would have 
permitted closing the campaign in June. .. . "Have I done 
my share for the UEC?"—-that is the question that two out 
of three ASCE members must still ask themselves. 

More about the campaign on page 46. 


One world through engineering. . The possibility of 
achieving a better understanding among the nations of the 
world through engineering was the theme of President Frank 
Marston's address at Massena, N. Y., on May 19 when he 
awarded a plaque, on behalf of ASCE, to the St. Lawrence 
power and seaway project as the outstanding Civil Engineer- 
ing Achievement of the Year. 


In the meantime in the interest of breaking down barriers 
in engineering education, Executive Secretary William H. 
Wisely is in Europe as a member of the working team 
getting ready for the forthcoming meeting of the Con- 
ference of Engineering Societies of Western Europe and 
the United States (EUSEC), to be held in Brussels, 

August 29-September 3. As current general secretary of 
EUSEC, Mr. Wisely will attend the Brussels meeting, which 
will be devoted to a twenty-country comparative study of 
engineering education, financed by a grant from the Ford 
Foundation and the Office of European Economic Cooperation. 


> pm On the home front. . .. An important study of U.S. civil 
engineering curricula——co-sponsored by ASCE and the 
American Society for Engineering Education under a 
National Science Foundation grant-——will result in a cul- 
minating conference at the University of Michigan, July 
6-8. Some revolutionary curricula changes may come out 
of this conference, which will be the mecca of engineering 
educators from all over the country. .. . The program 

is in ASCE News. 


> pm The Association of Professional Photogrammetrists has 
acted to adopt a rigid policy among its members that 
would preclude competitive bidding for survey and mapping 
services. This action is in accord with the Society's 
position regarding negotiation for all professional 
engineering services, including surveying. The APP is to 
be commended for its positive assistance in advancing 
sound ethical principles in the practice of civil 

engineering. 


In the interests of simplicity, "Civil Engineering" has 
dropped volume page numbering. . . . Future indexes will 
identify references by month as well as page. 
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An inventory of the nation’s water needs will be made 
in 1960? To help keep the delicate balance between supply 
and demand, which is jeopardized as demands increase, 
the U.S. Geological Survey is starting a check of water 
assets and use. The proposed report will be ready by the 
end of 1962. The last report on the subject—U.S. Geo- 
logical Survey Circular 398—revealed that the national 
use of water in 1955 averaged 240 billion gallons a day, 
the equivalent of about 1,500 gallons per person. 


Steel output in the first four months of 1960 broke all 
records? Steelmaking furnaces in the U.S. poured a record 
44,511,893 tons of ingots and steel for castings during 
the first four months of this year. The total was nearly 3 
million tons higher than the output for the corresponding 
months of 1959. However, the April output of 9,771,000 
tons represented a sharp decline from the 11,564,683 tons 
made in March and the April 1959 output of over 11 
million tons. Source of these figures is the American Iron 
and Steel Institute. 


The Shippingport nuclear power plant is being operated 
with “minimum hazard” to public health? The Pennsy]- 
vania Sanitary Water Board has commended the Du- 
quesne Power and Light Company, of Pittsburgh, for 
the low level of the radioactivity produced in operating its 
Shippingport plant, the first commercial nuclear power 
plant for the generation of electricity in the U.S. The 
plant, which is on the Ohio River below Pittsburgh, has 
been in operation since 1957. 


Helicopters will soon be tried out in logging operations? 
If experiments planned, by a Vancouver, B.C., timber 
company are successful, they could revolutionize the in- 
dustry by making available millions of board feet of 
timber now considered inaccessible. For this our thanks 
to the April issue of Industrial Engineering. 


Swimming pools are enjoying a solid boom? Pools, par- 
ticularly the backyard variety, have moved dramatically 
out of the postwar fad stage. Figures assembled for the 
National Swimming Pool Institute—nationwide associa- 


o you know that 


tion of the leading manufacturers—show that on January 
1, 1956, there were 56,000 swimming pools in the US., 
and that just four years later the total had climbed more 
than 350 percent to 254,200. More time and money and 
more swimmers (due to G.I. and other group training 
programs and the rise in population) are seen as major 
factors in the growth of the industry. 


The AGC is disputing claims of the National Association 
of Plumbing Contractors that separate mechanical con- 
tracts are cheaper? The full story is available from the 
Associated General Contractors of America, 20th and E 
Streets, N.W., Washington 6, D.C. 


An international Space Academy will be set up? Forma- 
tion of an International Academy of Astronautics has 
just been announced by the International Astronautical 
Federation and the Daniel and Florence Guggenheim 
Foundation, which will finance the first three years of 
the project. Dr. Theodore von Karman, Honorary Mem- 
ber of ASCE and dean of USS. astronautical scientists, 
is chairman of the Founding Committee authorized to 
establish the Academy at last year’s London meeting of 
the Federation. The primary aims of the new Academy 
will be to provide world technical leadership for the 
peaceful conquering of space and to serve as a clearing 
house for astronautics information. 


Hoover Dam marks its quarter-century of operation this 
year? The 726-foot-high dam, forerunner of many great 
projects, was started in 1931 and completed in 1935. Power 
generation began in 1936, two years ahead of schedule. 
In its quarter-century of operation, nearly a trillion gallons 
of water have gone over the dam—by estimate of the 
U.S. Department of the Interior. 


Europe has serious traffic problems, too? Traffic in Rome, 
Paris, London, and other cities is an “unbelievable mess.” 
This is the observation of Henry A. Barnes, Baltimore 
director of traffic, upon his return from a two-month 
inspection and lecture tour of England and the Continent, 
sponsored by the International Road Federation. Lack 
of parking control and proper street markings, plus un- 
disciplined driving, are seen as contributing factors. Mr. 
Barnes’ impressions of European traffic make interesting 
reading in Traffic Engineering (February 1960 issue). 


You get 
LOW TINTING STRENGTH 


(Basic Lead Silico Chromate) 


Permox 1-4-3 is not only an outstanding metal protective pigment, 
it also has very low tinting strength. 

This property of low tinting strength makes possible the pro- 
duction of economical, durable and decorative anti-corrosive mainte- 
nance paints and enamels in an almost unlimited range of colors. 
These can vary from deep tones to pastels, without sacrificing rust 
inhibiting qualities. 

Since Permox 1-4-3 is designed to go in all three paint coats, 
maximum protection against rust becomes cumulative. Furthermore, 
this use of a protective pigment in each coat minimizes the possibility 
of corrosion arising from skips and holidays during application, and 
permits the use of an anti-corrosive finish coat for both spot priming 
and finishing. 

Suggested formulations are available for a wide variety of these 

Permox 1-4-3 Conforms to anti-corrosive and decorative paints designed for specific needs. We 
ASTM Specification D-1648 welcome inquiries and are prompt to respond. 


Since 1843 
EAGLE-PICHER 


2 The Eagle-Picher Company « Dept. CE-660 
Cincinnati 1, Ohio 
Regional sales offices: Atlanta, Chicago, Cleveland, 
PICHER Dallas, Kansas City, New York, Philadelphia, Pittsburgh 


West Coast Sales Agent, THE BUNKER HILL COMPANY, Chemical Products Division + Seattle + Portland « Oakland » San Francisco © Los Angeles » Kellogg, Idcho 


32 June 1960 * CIVIL ENGINEERING 


f 


@ RESEARCH WILL NOT transform 
the civil engineering profession but it 
will alter, I believe, the tools available 
to the engineer and the nature of the 
works he builds. The practical objec- 
tives of engineering in general, and of 
civil engineering in particular, will per- 
sist unchanged. In the future, as now, 
civil engineering will cover the whole 
broad sweep of structures and systems, 
buildings, canals, harbors, dams, high- 
ways, bases on the moon or whatever 
other engineering works society wants 
and is willing to pay for. 

Research is the search for the basic 
facts and general relationships needed 
for these accomplishments. It is of the 
utmost importance to the profession and 
to society that this quest for improve- 
ment be actively pursued—by laboratory 
experiment, by pencil-and-paper analy- 
sis, by observation of full-scale systems, 
and by whatever other means are appro- 
priate. 

Pure science, as the term is generally 
used, attempts to consider physical 
phenomena in microscopic detail. How- 
ever, the problems of the real world tend 
to be macroscopic—they involve large 
aggregations of matter and many phe- 
nomena simultaneously. In these areas, 
the principles of basic science apply 
but quantitative application in detail fre- 
quently becomes hopelessly complicated. 
Even the boundary conditions become 
too complex for analytical statement, 
as an applied mathematician would put 
it. Nevertheless these large-scale and 
complex phenomena present a challenge 
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The role of research 
in civil engineering 
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Dean Emeritus, College of Engineering 
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to our understanding of nature, and 
many of them directly affect the health 
and economic welfare of mankind. This 
situation has stimulated the growth of 
derivative or applied sciences—meteor- 
ology, oceanography, geophysics, met- 
allurgy, and many others—which seek 
facts and generalizations about these 
macroscopic phenomena. 

Among the applied sciences is a body 
of knowledge designated in the aggre- 
gate as the engineering sciences. Ther- 
modynamics, ceramics, fluid mechanics, 
electronics, metallurgy and many others 
are subdivisions of this field. These also 
are true sciences, since they deal with 
basic facts and generalizations; un- 
fortunately, the standing of these 
branches of learning in the scientific 
world has suffered because they have 
been investigated with a view to prac- 
tical application. They require the same 
viewpoint, the same techniques of an- 
alysis and experiment, and the same 
level of education and ability for suc- 
cess as do the so-called pure sciences; 
their utility should be regarded as a 
bonus to society and not as a mark of 
inferiority. 

Thus far I have spoken of the physical 
sciences. There are also the social sci- 
ences occupying a hazy border zone 
around the domain of science. The sub- 
areas of this field—psychology, econom- 
ics, political science, sociology, and so 
forth— differ in maturity as measured 
by their advance beyond observation 
and description into quantitative formu- 
lation, but they are nevertheless po- 


From Awards Luncheon address, ASCE New Orleans Convention 


tentially sciences, if some of them have 
not already attained this status. 

The social sciences are included here 
because they will, I believe, play an in- 
creasingly important role in the practice 
of civil engineering, a role so important 
that some aspects of social science might 
well be included within the broad des- 
ignation of engineering science. En- 
gineers cannot ignore the social, politi- 
cal, and economic environment in which 
they practice. Many important areas of 
engineering research will offer an op- 
portunity for teamwork in research be- 
tween engineers and social scientists. 
The civil engineers have potentially the 
greatest opportunity in this respect. 

The social responsibilities of the civil 
engineer must increase steadily in im- 
portance if the profession is to meet the 
challenge of the future. For example, 
many observers rate the process of ur- 
banization as the source of the most 
urgent non-military problems of the next 
decades. The engineers who design the 
transportation systems of metropolitan 
areas are in effect the principal planners 
of these areas regardless of what their 
official responsibilities may be. After 
freeways have permitted “suburban 
sprawl,” a host of other requirements 
come crowding in—water supply, sew- 
erage, flood control, zoning, and others 
in which the civil engineer should be 
qualified to guide toward a solution. 

The civil engineer should be best 
qualified to visualize, and to plan for, 
the overall physical problems of metro- 
politan areas, but to be effective in this 
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work he must understand, and consider 
in his plans, the social, economic, and 
political aspects. These considerations 
will be as cogent as the strictly en- 
gineering considerations in shaping the 
plans finally adopted. 

Civil engineering is a permanent 
branch of the engineering profession. 
Unlike some other branches, which are 
ephemeral because they deal with nar- 
row aspects of technology, the branch 
that deals with fixed structures will con- 
tinue as long as man continues on this 
earth—and each major structure is 
unique to some degree. It is a safe pre- 
diction that the engineering of fixed 
structures—and the related analysis and 
design of systems—is here to stay. Civil 
engineering may not be as glamorous as 
the engineering associated with the 
“buzz words” of our time—electronics, 
jet propulsion, atomic power, space 
travel—but these fields also have the 
characteristic of passing rapidly from 
novelty to maturity; the obsolescence of 
engineers connected with them is cor- 
respondingly rapid. 


Materials and structural analysis 


Within the broad scope of the sciences 
basic to civil engineering, many areas 
invite research. From the developing 
broad scientific base in the physics of 
solids, engineering science should now 
seek to account for the macroscopic 
properties of the older materials—con- 
crete, steel, timber—and of the newer 
materials—alloys, plastics, adhesives 
and composites. It should provide the 
practicing engineer with reliable data 
on the properties of these materials that 
affect design. It is time for a new look 
in the field of engineering materials. 

In structural analysis it is also time 
for a reappraisal. The analytical meth- 
ods of the practicing engineer represent 
a balance between the cost of the con- 
struction labor, of materials, the varia- 
tions in the properties of materials, and 
the cost of engineering design. Struc- 
tural mechanics, elasticity, metallurgy 
and related sciences have advanced in 
recent years so as to justify a reappraisal 
of the design techniques of the civil en- 
gineer. 

Environmental control, in which civil 
engineers engage to an increasing ex- 
tent, offers a tempting field for research. 
A sound approach to the problems of 
controlling the environment of large 
centers of population—air pollution, 
stream pollution, noise abatement, and 
so forth—requires research on biological 
effects, methods of control, and instru- 
mentation. Civil engineers are in a good 
position to guide this type of research 
and to plan the application of the results 
achieved. 

Soil mechanics, hydraulic engineer- 
ing, and sanitary engineering offer many 
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opportunities for research. The national 
effort here should be considerably ex- 
panded. 

Wide scope for research is also offered 
by the expanding field of systems an- 
alysis. Frequently the structures en- 
gineers build are components in com- 
plex systems, which require analysis as 
systems in order that the constituent 
units may be compatible. Transporta- 
tion systems—by land, sea and air— 
must be planned to handle the traffic 
flow predicted. River systems must meet 
many requirements simultaneously— 
flood flow, water supply, waste disposal, 
transportation, recreation. Many civil 
engineers are engaged in the planning, 
design and operation of systems for the 
supply of electric power. 

Civil engineers have long analyzed 
some types of systems, such as highway 
traffic flow, flood routing through river 
channels and reservoirs, hydroelectric 
power development from river systems. 
In essence these problems are not new. 
What has changed is their complexity, 
particularly in the interrelationships 
that must be taken into consideration 
and the extreme difficulty of giving con- 
sideration to intangible benefits in op- 
timizing the plans. To handle such prob- 
lems mechanical aids and analytical 
techniques are available, such as digital 
and analog computers and the introduc- 
tion of random variables. There is, I 
believe, a field for research in the de- 
velopment of analytical techniques ap- 
plicable to classes of systems problems 
found in civil engineering practice. 
There is also an opportunity for en- 
gineering practice in the application of 
these techniques to particular situations. 

Not only do the structures the civil 
engineer builds form parts of complex 
systems, but these systems in turn in- 
volve people. They cost money and re- 
quire time to construct. Almost an in- 
finity of alternatives are open to the de- 
signer as regards capacities to be pro- 
vided and sequence of construction. 
What will the benefits be? How can the 
available resources be applied to realize 
maximum benefits? How can these bene- 
fits be assessed and expressed quantita- 
tively? More specifically, what will be 
the effect of a new transportation system 
on the growth of a community? On the 
balance between urban and suburban 
population? On the location of industry 
and business centers? On the tax struc- 
ture in a complex of political jurisdic- 
tions? 

Many specialists besides the civil en- 
gineer will be involved in developing 
plans for such complex situations. But 
the civil engineer, as the agent who will 
effectuate these plans in concrete and 
steel, should participate effectively in 
striking the optimum balance between 
what is needed and what is physically 


and financially possible. To do so, the 
civil engineer must appreciate the im- 
portance of considerations outside his 
own technical and economic competence. 
He must be able to communicate under- 
standingly with the other specialists in- 
volved and with the sponsors of the work, 
public or private. 

The preceding topics are, I believe, 
suitable for truly basic research if pur- 
sued objectively by qualified individuals 
or groups. If they are examined in some 
detail, it becomes evident that the civil 
engineer alone cannot go far toward 
their solution. A group effort is required, 
involving different mixes of disciplines 
for each problem. But in each the civil 
engineer can play a major role in defin- 
ing the nature of the problem, by supply- 
ing quantitative data for analysis, by 
guiding the program to a useful conclu- 
sion, and by interpreting the results ob- 
tained for use by practitioners. When 
the systems involve the behavior of hu- 
man beings, as is the case in studies of 
traffic flow, the physiologist and the psy- 
chologist may be involved. Many prob- 
lems of environmental control require 
the biologist and the medical scientist. 
To organize and guide this type of work 
presents an opportunity and a challenge 
for the civil engineer. 


Where should research be done? 


As for the means of carrying on re- 
search in civil engineering, I am con- 
vinced that those best qualified for such 
work are generally the faculty and grad- 
uate students in engineering colleges. 
The faculty of a modern engineering 
school stand, in interests and viewpoint, 
somewhere between the pure scientist 
and the practicing engineer and so 
should be in a position to apply the meth- 
ods of the former to the problems of the 
latter. In the many departments of a 
university there will be individuals 
representing nearly all the disciplines 
essential to the solution of complex re- 
search problems. The products of re- 
search in a university are twofold, the 
research results themselves and the 
young graduates who participate in them 
under faculty guidance and who then 
go into engineering practice. 

These are the conditions that make 
the universities potentially the most ef- 
fective locations for this research. To 
realize this potential it will be necessary 
for the civil engineering faculties to 
formulate broad and imaginative pro- 
grams which will both bring financial 
support and attract the active collabora- 
tion of specialists in other fields. Success 
in these directions will attract competent 
graduate students. The money is avail- 
able, mainly from government agencies 
and private foundations. The urgent 
need is for imaginative programs of re- 
search. 
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FIG. 1. Adverse weather areas of the world. 
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Introduction: Areas and 


types of adverse conditions 


Adverse weather involves abnormal 
conditions created by natural forces 
that may be detrimental to the design 
and construction of a project. These 
may be extreme conditions of wind, 
cold or heat, rain or snow, dryness, 
dust, floods or a water shortage, any 
of which may delay the development 
of a project. From the standpoint of 
the engineer, the adverse or extreme 
weather areas of the world can be 
identified by considering the character- 
isties of two extremes, those of tem- 
perature—and those of precipitation. 
Thus four main types of area can be 
distinguished—wet hot, wet cold, dry 
hot and dry cold—described as follows. 

1. Wet Hot. These conditions occur 
in the tropics and semi-tropics where 
high humidity is accompanied by ex- 
tremely rainy seasons. Temperatures 
vary from 75 to 100 deg F. Rainfall 
averages from 80 to 160 in. a year with 
peaks of over 30 in. a month and 28 in. 
in one hour. The annual average hu- 
midity is 80 percent. Winds are light 
but gusts up to 45 mph may occur. 
During typhoon seasons, winds of 150 
mph have been recorded. 

2. Wet Cold. The arctic, subarctic, 
and areas of continual wet snow condi- 
tions come under this head. Tempera- 
ture extremes may range from —94 deg 
F to +100 deg F, a differential of 194 
deg F in the subarctic, and also the 
temperature may remain below —50 
deg F for almost two months at a time. 
Winds reach a maximum of 41 mph in 
the arctic and over 100 mph in the 
subarctic, with daily averages of 10 
mph. Fog and poor visibility are prev- 
alent in the spring and fall. The heav- 
iest snowfall may be experienced in 
the foothills and mountain regions. 

3. Dry Hot. These conditions are 
characteristic of deserts—dry, sandy 
and dusty. These are the sunniest parts 
of the earth, lying roughly between 15 
and 25 deg north and south of the 
equator. The temperature usually rises 
to 120 deg F in the shade at noon 


and falls to 60 deg F at night. Dust 
storms of 15 to 20 mph are prevalent 
and damaging. Humidity is extremely 
low, rainfall meager and variable, less 
than 10 in. a year. There are seldom 
more than 30 rainy days in a year. 
The temperature of the soil at the sur- 
face may reach 155 deg F. 

4. Dry Cold. This condition is typi- 
cal of the summerless polar ice caps 
of the Arctic Sea, where the ice is from 
8 to 200 ft thick; of Greenland, where 
the ice may be 7,000 ft thick; and of 
the Antarctic, with ice 500 to 2,000 
ft thick. Here dry powdery snow and 
compacted ice prevail. Extreme winter 
winds are experienced in Greenland 
and in the Antarctic, where wind 
speeds may reach 85 to 120 mph. Often 
visibility may be as low as 8 to 10 ft, 
and in the Antarctic as much as 
400,000 tons of snow may pass on a 
mile front during a day. Low tempera- 
ture in ice cap areas may average 
—100 deg F, with an extreme low of 
—125 deg F. There is almost no rain, 
but fog is common in coastal areas. 

Problems of adverse weather can be 
and are overcome through environmen- 
tal engineering. This phase of engineer- 
ing is concerned with the development 
of the most favorable living and work- 
ing conditions attainable in spite of ex- 
treme conditions created by weather, 
terrain or a combination of both. En- 
gineering and construction personnel 
are becoming thoroughly acquainted 
with remote areas and with what a few 
years back were called the last fron- 
tiers. Problems of adverse weather are 
to be found almost everywhere and 
very considerably depend on extreme 
elements of climate. Such factors be- 
come major considerations when deal- 
ing with engineering problems. 

Most problems of environment, such 
as permafrost, water salinity, seasonal 
limitations on construction, and dete- 
rioration or corrosion of materials can 
be considered as problems directly re- 
lating to adverse weather. In many 


Eprror’s Nore: Captain Roberts has made an exhaustive study of adverse 
weather as it affects the design and construction of projects of the U. S. Navy 
from the tropics to both poles. As an avocation he has collected data from all 
over the world on engineering and construction under the worst conditions of 
temperature, wind and water. In a series of articles in Crvi. ENGINEERING he tells 
how many of the problems of adverse weather can be met. An introduction sets 
the locale for several types of weather conditions. Design and construction to 


meet “wet hot” conditions are also discussed in this issue. 


cases, logistics support requirements 
must be considered by planning, de- 
sign and construction people to meet 
adverse weather. Generally construc- 
tion materials as well as skilled labor 
are non-existent or in short supply in 
the adverse weather areas. 

Four types of area where adverse 
weather conditions are regularly to be 
expected have been outlined. However, 
extremes can be experienced tempo- 
rarily in the more temperate zones. In 
New York, for example, winter tem- 
peratures may remain near or below 
freezing for over a week; in the North 
Central States, zero temperatures may 
prevail; high winds may develop in the 
fall and torrential rains in the late 
summer. Any one of these, if unpre- 
dicted or not planned for, may require 
the development of new design criteria 
or may stop all work on a job. 

It has been proved that a contractor 
can work at near zero F tempera- 
tures. However, such work is success- 
ful only to the degree planned for and 
when the proper environment for con- 
crete pouring and curing has been 
provided. For those not skilled in these 
techniques, the Bureau of Reclama- 
tion, the Portland Cement Association, 
Sika Chemical Company, the Con- 
crete Industry Board, the Army Engi- 
neers, the Bureau of Yards and Docks, 
U. S. Navy, and other organizations 
can provide excellent background data 
and procedures. 

Seasonal extremes of high wind and 
rain can be planned for but call for 
foresight and initiative to reduce dam- 
age and resultant loss on the project 
to the contractor and the client. Un- 
predicted and unusually heavy snow, 
if not handled with judgment, while 
the storm progresses or during the 
hours immediately following, may 
prove disastrous to transportation, 
particularly in the case of highway and 
airport work. 

Adverse weather speeds deteriora- 
tion, that is, a loss in the value, 
strength or useful life of a material. 
The forces that tend to cause this 
change are agents directly related to 
environment. The intensity of these 
agents may vary with the degree of 
the adverse weather conditions. The 
primary factors in deterioration are 
physical and chemical agents—heat, 
sunlight, moisture, salts, alkalies, wind 
and dust. The secondary factors are 
biological agents—fungi (molds), bae- 
teria, insects, termites, and marine or- 
ganisms. 

Car mufflers or window closures on 
residences that last two or more years 
in New York may fail completely in 
four months on Kwajalein, a hot hu- 
mid climate where salt-laden winds 
cross the island. An untreated fence- 
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post remains free of rot on the great 
American desert, but the same post 
soon becomes a part of the soil in a 
Central American jungle, through the 
rotting action of microorganisms thriv- 
ing in the ground. A thorough knowl- 
edge of the relationship between the 
deterioration of materials and extreme 
climatic conditions is of the greatest 
importance in a study of the effects 
of adverse weather. 


Local materials 


It has long been the practice of U.S. 
engineers and contractors to rely on 
U. S. materials, equipment, methods 
and labor. During World War II, when 
transportation was taxed to the ut- 
most, and the lengthening list of criti- 
cal materials precluded sole reliance on 
home products, new sources were de- 
veloped overseas. Since that time, the 
tendency has been to attempt to utilize 
or to encourage the development of 
timber, cement, tools and equipment 
sources and capabilities, as well as the 
indigenous labor of the country or lo- 
cale where the work is to be carried 
out. The advent of NATO, of SEATO, 
as well as other security and mutual 
assistance pacts, has further stressed 
the importance of using local mate- 
rials and developing skills ameng in- 
digenous personnel. These factors are 
important in areas of adverse weather. 

There is a great need for gathering 
information on how to get the most 
done on a job in spite of extreme 
weather conditions, on specific prob- 
lems and situations, on criteria and 
methods, and on means of making such 
information available to those in the 
engineering and construction fields. 
Some of this work has been done 
through the efforts of the national 
building research boards of Canada, 
England, Australia and the United 
States and by the Corps of Engineers, 
U.S. Army, and the Bureau of Yards 
and Docks, U.S. Navy. 


You can help 


How can the task best be accom- 
plished? As a start the Construction 
Division of the ASCE has formed a 
Committee on Adverse Weather Con- 
ditions with subcommittees for each of 
the four conditions or areas that have 
been here outlined. This group is gath- 
ering data, problems, solutions, and 
ideas generally. The assistance of every 
Local Section of ASCE has been re- 
quested. Individuals are invited to 
contribute data by addressing the 
writer, who is chairman of the com- 
mittee, at Navy 926, Box 193, FPO, 
San Francisco, Calif. The value of such 
information to engineers who must 
work under adverse weather conditions 
will be inestimable. 
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1. Humid tropic areas: 


Wet hot conditions 


We hot conditions may be found 
in such places as Central America, 
along the equator in South America, 
in Central Africa, Malay, the Philip- 
pines, Kwajalein and Guam. This is a 
wide area in which conditions vary to 
a greater or less degree at each loca- 
tion depending on the combination of 
sun, temperature, moisture and wind 
as well as chemical and biological 
agents. 

1. High annual rainfall of 75 in. or 
more may not be a problem except 
when the rainfall is extremely high dur- 
ing a few months of rainy season. This 
is the case at Subic Bay in the Philip- 
pines from June through September, 
or on Guam or Kwajalein from July 
through November. The destructive 
action of heavy rainfall—over 16 in. in 
one month—undermines roads, erodes 
slopes, and causes major faults to de- 
velop, with the result that tons of soft 
material slide down into valleys and 
onto highways. 

Under such conditions, underde- 
signed culverts and inadequate drain- 
age channels become a major problem. 
During a rain storm of over 3 in. in one 
hour, one end of an airfield became 
badly flooded. The solution to this 
problem was to drill holes of 24-in. 
diameter into existing subsurface cav- 
erns in the native coral bedrock. Ver- 
tical pipes were installed and the flood- 
ing relieved through the use of these 
subterranean channels as drains for the 
excessive runoff. 

2. Heat as an obstacle was encoun- 
tered during the construction of the 
Kariba Dam on the Zambese River in 
Rhodesia. In this low and humid area, 
water drawn from a cold-water faucet 
had a temperature of 102 deg F. Work- 
ers found it necessary to carry their 
tools in water-filled buckets to protect 
them from the hot African sun. Salt 
tablets were required in large quanti- 
ties. 

3. Poor weather data and freakish 
extremes often result in underdesign. 
The Kariba Dam was designed for a 
river flow of 224,000 cfs, 10 percent 
above the highest flood level recorded 
in fifty years. Yet, during the three 
years of its construction, the flow 
reached 240,000, 290,000, and then 
575,000 cfs, an increase of 182 percent 
over previous records. Construction fa- 
cilities were damaged or lost as a result. 

4. Disease may be an enemy. The 


organisms causing sleeping sickness 
and malaria, carried by the tsetse fly 
and the anopheles mosquito respective- 
ly, can be almost eliminated by the 
adoption of strict controls and spray- 
ing measures. Most insects are not dis- 
ease carriers but many create a nui- 
sance that greatly reduces the effective- 
ness of skilled labor. 

5. Destructive action of climate on 
materials in most cases is due to the 
presence of water. The primary effect 
of high temperature on building mate- 
rials is dimensional movement and 
cracking. The penetration of moisture 
through exposed concrete and other 
cementacious walls can be a major 
cause of difficulty. Surface molds de- 
velop in the small capillaries, result- 
ing in disfigurement of paint, unsight- 
ly staining and mild surface etching. 
In many cases, however, this does not 
affect the durability of the structure. 

The deterioration of materials in hot 
humid areas is greater than in most 
other areas. This is due to the combi- 
nation of high temperature, high hu- 
midity, drenching dews and radiation. 
On islands, salt laden winds, high soil 


Rainfall in some areas, averaging more 
than 30 in. in some months, undermines 
roads and erodes slopes. 
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Galvanic corrosion of underground telephone cable has been partially alleviated by 


cathodic means. 


resistivity and soil conditions intensify 
the problem. These conditions are in 
contrast to those found in hot desert 
areas. where the air is dry, and little 
corrosion takes place. 


Examples of deterioration of materials 


Galvanic corrosion of underground 
power and telephone cables is a prob- 
lem on Guam. This difficulty is greatly 
reduced by the installation of anodes 
and rectifiers, the removal of pull wires 
in vacant ducts, and the use of bond- 
ing to existing cathodically protected 
petroleum pipelines. 

All timber products must be either 
Wolmanized or treated with penta- 
chlorophenol where above ground, and 
must be treated with vacuum pres- 
surized creosote where below ground. 
Termites are probably the most de- 
structive agent attacking timber and 
cellulose products. If all lumber, as 
well as the soil under a structure, is not 
properly treated, insect damage can 
occur in less than a year. 

Paint performance is generally poor, 
usually because of weathering, attacks 
by fungus or by algae. Paints with oil, 
varnish or emulsion bases are satisfac- 
tory on dry wood surfaces but have 
proven unsatisfactory on masonry re- 
gardless of surface preparation. Inte- 
rior and exterior paints with a rubber 


To prevent termite attack, most wood 
must be treated with pentachlorophenol 
or Wollmanized for above-ground use 
and pressure-creosoted for 
ground use. 


below- 


base have proven generally acceptable 
for masonry walls. 

Metal shapes and sheets require care- 
ful selection and in many cases con- 
stant maintenance. For example, struc- 
tural steel requires frequent painting, 
and steel columns embedded in con- 
crete require a coal-tar enamel cover- 
ing to a point 6 in. above the concrete 
surface. Partly embedded steel, such as 
railings and anchor bolts, should be 
galvanized. Galvanized sheet steel re- 
quires a protective coating. 

Aluminum sheets—type 3003 and 
5052-H34, 20 gage—have proved most 
suitable for exterior siding. Non-cop- 
per-bearing aluminum alloys and stain- 
less steel with a high nickel content— 
type 316 or 317—are the most satis- 
factory materials for flashing, gutters 
and downspouts. Copper flashing has 
proved unsatisfactory. Stainless steel— 
types 316 and 317—is the most satis- 
factory material for door and window 
hardware. 

6. Non-availability of familiar mate- 
rials is a problem that must be fully 
understood. In many cases products 
available locally can be substituted to 
advantage. As an example, timber 
such as Douglas fire or southern pine is 
specified for power transmission poles 
and white or red oak for waterfront 
construction. In the far Pacific, apitong 


Spalling of concrete sometimes occurs 
after four or more years as moisture 
reaches the reinforcing, which expands 
as a result of corrosion. A typical in- 
stance is illustrated here. 


timber from the Philippines can be 
used in either case at appreciable sav- 
ings. In a recent study made on the 
Island of Guam it was found that poles 
50 ft long with a 16-in. butt, delivered 
on Guam, would cost as follows: 


LencrH Cost 

MarerIAL or Lire PER PoLe 
Steel, tubular ............... 30 years $499 
30 years 295 
(?) years 206 
Southern pine (creosoted) 20 years 171 
Douglas fir (creosoted) ..... 15 years 160 
Apitong (creosoted) ........ 30 years 105 

Hardwoods are fairly abundant 


throughout the world and can be used 
to advantage in waterfront construc- 
tion. Local timber having the needed 
bonding strength, hardness, shock re- 
sistance, weight, durability and _re- 
sistance to attack by marine borers is 
available throughout the world. 


Special problems with concrete 


Unless special care is exercised, con- 
crete will have low strength and high 
porosity; the latter will permit mois- 
ture to reach and corrode reinforcing, 
with resulting spalling. Most problems 
of poor concrete have to do with ce- 
ment storage and handling methods, 
poor selection and control of aggre- 
gates, the incorrect installation of rein- 
forcing steel, or the improper propor- 
tioning and curing of the concrete. 

In areas where coral aggregates are 
used, grading deficiencies are encoun- 
tered but can be corrected. Free mois- 
ture varies as much as 10 percent in 
any 15-min interval because of high 
humidity, intermittent showers and 
solar heat. In the islands of the mid 
and far Pacific, the following general 
difficulties have been encountered in 
connection with concrete structures: 

Cracking. The most prevalent type 
of deterioration is cracking, believed to 
be the result of a high rate of shrink- 
age due to rapid drying of the surface. 
An excessive amount of fines or dust 
in the mix may be a contributing fac- 
tor. 

Spalling. Extensive spalling has oc- 
curred on reinforced coral concrete af- 
ter it has been in place four or more 
years. The highly permeable honey- 
comb structure permits oxygen-bearing 
moisture to penetrate the concrete and 
come in contact with the steel. Corro- 
sion of the reinforcing steel increases 
its diameter and causes the surface 
concrete or cover to pop off or spall. 
Poor workmanship and inadequate in- 
spection are partial causes. 

Spalling may reach serious propor- 
tions in cases where coral aggregate 
concrete has been made with water of 
high salt content. A 15-year-old multi- 
story building in Bermuda deteriorat- 
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ed to the point of failure and was de- 
molished because the concrete broke 
away from the reinforcement so that 
there was no bond or strength. 

Spalling is seldom found where the 
concrete cover is 2 in. thick or more. 
When spalling has occurred, corrective 
measures are necessary and they are 
expensive. Costs may vary from $1.25 
to $3.00 per ft. 

Vertical and _ horizontal surface 
cracking of concrete-block structures. 
Where surface cracking develops in 
the walls of concrete-block buildings, 
the cause has been traced to several 
factors other than foundation settle- 
ment. Three of these are: 

1. Because of differential shrinkage, 
long concrete roof slabs, constructed 
without a deep edge rib, sag in the 
center and rise off of their supports at 
the corners. The presence of reinfore- 
ing in the bottom of the slab increases 
this effect. As the edge of the slab curls, 
a part of the masonry wall may re- 
main attached to it and so may be 
lifted by it, causing cracks in the walls. 
This danger can be lessened by the use 
of deep edge ribs along the slab or 
eliminated by the use of a concrete- 
frame structure with block curtain 
walls, 

2. The temperature on the surface of 
a concrete roof may rise to 160 deg F 
after five or six hours of exposure to 
direct tropical sunlight. A long, con- 
tinuous concrete-slab roof (60 ft) may 
be subjected to a horizontal movement 
of more than 0.35 in., and vertical sur- 
face cracking may result in the block 
wall. This condition can be eliminated 
by providing an expansion joint at the 
center of the slab. 

3. In areas where seasons of high 
rainfall are followed by periods of little 
or no rainfall, foundation troubles may 
arise. These are due to swelling in hard 
colloidal confined clays, where changes 
in moisture content result in the de- 
velopment of enormous pressures—up 
to 12,000 Ib per sq ft. In masonry 
buildings the result is surface cracking 
at the corners of windows or along 


Recion 
No. America White Oak 
British Guiana Greenheart 
Brazil Piquia 

So. America Acapu 
Western Pacific Region Bogoia 
Phil. Islands Apitong 
Phil. Islands and N. Guinea arig 

New Britain and Moluccas Zizanu 

So. Papua Paper-bark 
So. China Sea Region Bakau-belukap 
Thailand and Burma Teng 
Burma Pyinkado 
E. Pakistan Nageswar 
West Africa Ekki 
Australia Ironbark 
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grade beams. The solution to this prob- 
lem is to carry the footings below the 
line of seasonal moisture changes. 

Excessive efflorescence may be a 
problem. Where exterior or interior 
concrete surfaces require painting, 
strict inspection of curing is necessary. 
Walls not properly cured require treat- 
ment with a solution of phosphoric 
acid and zine chloride before they are 
painted. 

Fungus and algae grow rapidly in 
hot, humid climates. Concrete and ma- 
sonry structures that are essentially 
sound show surface staining and black- 
ening caused by the growth of fungus 
or green algae after little more than 
two years of exposure. This condition 
is unsightly but not damaging except 
to painted surfaces. Cleaning may be 
done with a dilute acid or sodium hy- 
droxide solution. No permanent an- 
swer to this problem has been found. 

Failure of roof coverings on con- 
crete roofs has been under study for 
many years. Four-ply built-up asphalt 
surfacing, when applied with either a 
bituminous or a gravel finish, is gen- 
erally considered the most satisfactory 
for concrete roofs. Such roofs, of a de- 
sign to give a 15- to 20-year life in 
temperate areas, fail in from 2 to 6 
years even when carefully placed. This 
failure is usually caused by water vapor 


..that has passed through the porous 


concrete slab and formed blisters in the 
asphalt roof covering. 

Best results can be obtained by al- 
lowing the top of the slab to dry 
thoroughly before the cover material is 
applied, and by coating the under side 
of the slab, in dry weather, with an 
organic water-vapor barrier. Crushed 
gravel used for coatings should be 
washed to remove fines and insure em- 
bedment and adhesion. Roofing should 
not be applied when the weather is 
damp or rainy. 

Because of the difficulties encoun- 
tered with roof coverings over the past 
ten years in the islands of the Pacific, 
it is now considered most satisfactory 
for concrete roofs that show no crack- 


SHock 

BENDING Resist- Spectric 
SrreNcTH HARDNESS ANCE Gravity 
Fair Fair Good 0.68 
Very strong Very hard Good 0.93 

trong Hard Good 0.88 
Strong Hard Good 0.95 
Strong Hard Good 1.14 
Strong Hard Good 0.80 
Very strong Very hard Good 0.97 
Good arc Good 0.75 
Strong Very hard Fair He. 
Strong Hard Good 0.99 
Strong Hard Good 1.04 
Strong Hard Good 0.95 
Very strong Very hard Good 1.02 
Very strong Very hard Good 0.97 
Very strong Very hard Good 1.10 


HOW HARDWOOD QUALITIES COMPARE—a partial check list 


ing to be left bare. In such cases the 
mixing, broom finishing and curing of 
the concrete must be carefully con- 
trolled. A minimum slope of 1% in. to 
the foot must be provided for rapid 
runoff, and adequate expansion-joint 
materials must be used. 

Cement asbestos is generally consid- 
ered suitable for roofing in wet humid 
areas if a minimum roof pitch of 4 in. 
per ft is specified. Sealed joints with 
double overlap should be provided to 
reduce moisture penetration during 
prolonged rains. 


General comments 


In hot wet areas, as in cold areas, 
there are times when only limited work 
can be done. For example, at Subic 
Bay in the Philippines, rainfall in Au- 
gust reaches a peak of 38 in. in one 
week. The rainy season runs from June 
through September. Winds over 40 
mph occur in October, and a typhoon 
to the south may create high seas, lim- 
iting operations on water including 
dredging and delivery of supplies. Nor- 
mally all types of construction can be 
conducted successfully from October 
through May. The period from June 
through September can be used for in- 
side building work and equipment 
maintenance. 

Finally, housing in the tropics must 
provide for three kinds of living areas 
—indoor, indoor-outdoor, and outdoor. 
Full advantage must be taken of natu- 
ral ventilation and prevailing winds 
while at the same time the living area 
is protected against the glare of the 
sun and heavy rains. These objectives 
are attained by orientation of build- 
ings, by open construction that utilizes 
jalousies or louvers, and by use of 
overhanging roofs, verandas and lanais 
or patios. 


(This article was originally presented 
by Captain Roberts before a January 
1960 meeting of the ASCE Metropolitan 
Section in New York. How to work under 
the adverse weather conditions of wet 
cold will be discussed by him in the next 
issue of Crvi. ENGINEERING.) 


Marine 
RESISTANCE AVAILABILITY 

Must be creosoted Good treated Abundant 
Excellent Excellent Abundant 
Good Fair ? 

Fair 
Good Very good Plentiful 
Creosoting recommended Plentiful 
Good Very good Fair 
Good ood Plentiful 
Good Good Abundant 
Durable Good Plentiful 
Good Good Plentiful 
Very durable Good Abundant 
Very durable Good air 
Very durable Very good Plentiful 
Very durable Good Plentiful 


Concrete as a construction material 
deserves the same degree of knowledge 
and operating know-how in its manu- 
facture as are now applied to other 
basic materials used in construction, 
such as steel, glass and all the other 
elements that go into present building 
operations. 

That concrete in the past has not 
received the same technical considera- 
tion and care is attributable to the ease 
with which something resembling con- 
crete can be produced by any layman. 
He need only provide himself with a 
sack of cement and mix with it com- 
mon ingredients found anywhere 
around him, such as sand, stone and 
water. The general use of cement in this 
manner, and the general acceptance of 
the name “concrete” for the finished 
product, has built up this concept of 
concrete in the minds of the public. 
But it in no way represents or ap- 
proaches the product that can be pro- 
duced by technical skill and construc- 
tion know-how. 

In no other industry in existence do 
the essential component parts operate 
more independently of one another 
than in the concrete industry. A large 
percentage of those engaged in some 
phase of the industry do not realize 
that the production of quality concrete 
is a highly technical procedure to 
which, because of its nature and appli- 
cation in a finished structure, should 
be given even greater technical control 
and surveillance than is given to other 
materials, structural steel for instance. 

It is up to those who appreciate the 
problem to devote every effort, by 
education and otherwise, to promote in 
all phases of the industry a full realiza- 
tion of the necessity for adequate con- 
trol of concrete in its production, in 
its placement, and in its curing. Each 
of these must of necessity be per- 
formed in accordance with recognized 
technical procedures before a satisfac- 
tory finished product can be obtained. 

An example of existing conditions is 
the case where an accumulation of wa- 
ter on the slabs of a reinforced concrete 
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structure indicated excessive deflection 
soon after construction and before any 
load was applied. Efforts to obtain de- 
tails as to the adequacy of forms, dates 
of placing and stripping, delivery tick- 
ets indicating the make-up of the con- 
crete, and the like were not very suc- 
cessful. The contractor disclaimed all 
responsibility, stating that he followed 
the plans and specifications exactly. 
An engineering opinion obtained by 
the contractor was that the design 
was deficient. The owner thereupon 
called on the architect and the engi- 
neer, claiming that it was their re- 
sponsibility, and directed them to take 
the necessary corrective measures. 

There naturally followed a prolonged 
discussion among the contractor, the 
structural engineer and the architect. 
It was possible to proceed with the 
work only under a compromise agree- 
ment, that the cost of the corrective 
measures would be divided equally 
among them. By this means no one ac- 
cepted the responsibility. The condi- 
tion ultimately was corrected at in- 
creased cost to the engineer, the archi- 
tect and the contractor, and delay to 
the owner. This turned a good job into 
a sour one for all concerned. 

Subsequent investigation revealed 
that there was less cement in the con- 
crete than the specifications required. 
It was apparent that there had been 
gross misjudgment in determining the 
time for the stripping of forms. 


Passing the buck 


When difficulties arise in the con- 
struction of a concrete structure, it is 
practically impossible to place the re- 
sponsibility where it belongs. The 
ready-mix man blames the testing lab- 
oratory; the laboratory blames the 
contractor; the contractor blames the 
design. There is a complete circle of 
blame, with no stopping point. 

It does little good to employ a gen- 
eral contractor of fine reputation and 
character, only to have his work viti- 
ated by a careless concrete subcon- 
tractor, or for a good subcontractor to 


procure his ready-mixed concrete from 
a careless, unreliable source. 

It makes no difference to the owner 
of the structure which branch of the 
industry has fallen down. All he knows 
is that he has a concrete structure that 
is unsatisfactory and he condemns con- 
crete in general. 

A few years ago one of the public 
agencies of the City of New York was 
considering restricting the use of con- 
crete for the structural frames of 
multistory buildings, because of the 
lack of uniformity in the quality ob- 
tained. The result of such an edict 
would have been a serious blow to the 
concrete industry in the area. To fore- 
stall such a restriction a group of 
prominent members of the industry 
took action. 

There exists in New York an or- 
ganization known as the Building 
Trades Employers’ Association, orga- 
nized primarily to handle wage nego- 
tiations, union relationships, job condi- 
tions, fringe benefits, ete. One impor- 
tant adjunct of the BTEA is known 
as the Cement League, the member- 
ship of which includes a majority of 
the concrete contractors. A group of 
its members, sponsored by the League, 
was organized for the purpose of cor- 
recting the conditions concerning con- 
crete that disturbed the public agen- 
cies, 

There are few complaints about the 
theory and design of structural con- 
crete. The research institutions, the 
American Society of Civil Engineers 
and the American Concrete Institute, 
are providing adequate technical skill 
in the preparation of designs and spec- 
ifications. The function of the new 
group was to see that the concrete, 
starting with the production and the 
mixing of the ingredients, received 
proper care and handling, proper plac- 
ing in the forms and proper curing, so 
that the finished product would in fact 
reflect the true concept of the designer. 

To assure quality concrete it was 
necessary that the group include a 
representative of every component of 
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the producing industry so that by 
pooling of interest, by the recognition 
of the common problem, by inter- 
mingling and by open and frank dis- 
cussion, each would accept responsibil- 
ity for the proper performance of his 
own particular function. Thus no one 
member would jeopardize the end re- 
sult of the entire group. 

In accord with this basic concept and 
organizational set-up, the group, which 
calls itself the Concrete Industry 
Board of New York, invited as mem- 
bers representatives of every compo- 
nent of the industry Its objective is 
the continued production of concrete 
of uniform quality of the type speci- 
fied for every structure. 

That the group would be truly rep- 
resentative of the industry was assured 
by having each component of the in- 
dustry represented on the Board of 
Directors. Further, the representative 
of a particular group on the Board is 
not selected by the CIB, but by the 
group which he represents. For exam- 
ple, the Metropolitan Section of the 
American Society of Civil Engineers 
nominates its representative to the 
Board of Directors, as do the New 
York Association of Consulting Engi- 
neers, the American Concrete Institute 
and the American Institute of Archi- 
tects. Similarly the representatives of 
the testing laboratories, the ready-mix 
producers, the Concrete Reinforcing 
Steel Institute, and the like, are named 
by their respective groups. 

Obviously a board so constituted 
cannot favor a particular group within 
the industry. It is a board truly repre- 
sentative of the entire concrete indus- 
try, whose objective is the improve- 
ment and strengthening of the industry 
as a whole. This is accomplished 
through the proper execution of the 
basic plans and specifications for the 
structure—not by developing a new 
theory for concrete or by changing the 
design. 

The CIB is unique in that it gives 
the contractor recognized status vis-a- 
vis the architect, the engineer and 
other technical groups. Such recogni- 
tion must in itself develop an increased 
degree of responsibility on the part of 
the contractor, his subcontractors and 
their personnel. 

It is recognized that the principal 
means of accomplishing the purpose of 
the Concrete Industry Board is 
through education and the interchange 
of information. There is no enforce- 
ment authority of any kind. A forum 
is provided where the members can dis- 
cuss their problems freely with their 
confreres and with members of other 
branches of the industry. In very few 
localities is there adequate coordina- 
tion of effort among aggregate pro- 
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ducers, cement manufacturers, testing 
laboratories, ready-mix producers, gen- 
eral contractors and concrete subcon- 
tractors—all vital links in the concrete 
production chain. Coordination is es- 
sential as failure on the part of any 
one of these elements to properly per- 
form its part in the overall operation 
means failure of the entire operation. 

Bear in mind that concrete is the 
only major element of most structures 
that is manufactured at the site. As a 
matter of fact, one essential part of its 
manufacture, that of curing, usually 
takes place when it is in final position 
in the structure. 

Fortunately during this period the 
concrete gains strength so that con- 
struction can continue during the cur- 
ing period. However, should the con- 
crete fail to develop its design strength 
and should its removal become neces- 
sary, the losses are cumulative and 
manifold. 


In the face of such dire conse- 
quences, should anyone ever hazard a 
failure due to poor quality of concrete? 
Obviously not—but there have been 
many errors of omission and commis- 
sion resulting in such failures. This 
situation, being dependent on the hu- 
man element, probably cannot be com- 
pletely surmounted. However, it is be- 
lieved that the recommendations given 
below, if followed, will result in the 
production of better concrete. 

The conditions in almost any trade 
area can be improved by organizing 
and coordinating all related activities 
in a local concrete industry group, 
dedicated to the production of better 
concrete. 

The Concrete Industry Board of 
New York, of 220 East 42nd Street, 
New York, will be glad to furnish any 
advice or help in the formation of a 
local group. The CI® has no interests 
beyond production of quality concrete. 


Tips for better concrete 


Tell the full story on difficulties and failures in handling concrete so that the tech- 
nical magazines can give the valuable data to all. Such knowledge will prevent the making 
of the same mistakes over and over. Fewer troubles will cause buyers to be better satisfied 
with concrete and will keep concrete in a better competitive position. 


Design the mix to meet only the strength required. Known overdesign—for example 
where compressive strengths of 4,000 psi are consistently reported but only 3,000 psi is re- 
quired—involves extra cost. Overdesign is known to everyone involved in the project and 
becomes in itself an invitation to carelessness. The final result is a less dependable concrete 
than would have been obtained using a 3,000-psi design that everyone knows must be handled 


carefully to assure that specifications are met. 


Use higher unit stresses for quality concrete. The good batching, mixing and placing 
equipment now available can consistently turn out a dependable product. Latin Americans use 
double our 3,500- to 4,000-psi design strengths with machines that are not so good as ours. 


Should we be satisfied with less? 


Pay direct for testing and inspection. The client, or the engineer for the client should 
always pay the fees of the testing laboratory. It is now customary throughout the industry for 
the contractor to pay the fee of the laboratory that tests the concrete specimens. This is 
basically wrong! A testing laboratory may have to reject a contractor’s work in the morning— 
and in the afternoon beg the contractor for payment on account to meet the laboratory's 
payroll. Will a contractor again engage a laboratory with which he has had disputes? 


Have the designer supervise construction. The engineer who designs the structure 
should follow the construction work through to completion to ensure adequate service and 


protection to his client. 


Heed the maxim, “Speed kills.” This saying applies to concrete and should be heeded. 
It may take years to promote, finance, and design a project. But once it is started the builder 
is under terrific pressure to complete it. Many difficulties in obtaining quality concrete can 
be traced to unrealistic time schedules. Concrete should have the time required to make it a 


quality product. 
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Vinyl film 


earth-fill reservoirs 


JAY R. ANDERSON, A.M. ASCE 


Project Engineer 


Nielsen, Reeve and Maxwell, Inc. 


Consulting Engineers, Ogden, Utah 


liner for 


Finding an ideal liner for earth-fill 
reservoirs has long been a problem for 
engineers and advocates of water con- 
servation. It is generally agreed that 
the ideal liner should be: (1) impermea- 
ble to water, (2) reasonably durable, 
(3) flexible over a wide range of tem- 
perature, (4) resistant to mechanical 
damage, weathering and deterioration, 
(5) low in cost, and (6) easy to install. 
These qualities are particularly im- 
portant in the arid and semi-arid parts 
of the nation and are very necessary 
where the available earth materials are 
free draining. 

Studies and tests conducted by sev- 
eral universities and by the U.S. Agri- 
cultural Research Service have shown 
that buried plastic film linings, par- 
ticularly vinyl and polyethylene, seem 
to meet the requirements better than 
other materials. Further, it has been 
found that a vinyl film liner, black in 
color, is superior. 

Recently this type of liner has been 
installed in a number of reservoirs. 
Three in the South Davis County Water 
Improvement District, just north of 
Salt Lake City, Utah, were lined with 
an 8-mil vinyl film in 1959. These reser- 
voirs are part of a $634,000 pressure ir- 
rigation project begun early in 1959 
with funds provided under Public Law 
984, for small reclamation projects. The 
reservoirs have capacities of 1, 5, and 
9 acre-ft and serve as equalizing stor- 


age for three separate pressure units. 


FIG. 1. Typical section of reservoir in which liner of polyvinyl chloride film is used. 


Original ground surface 


‘]" ditch for runoff 


Trench for securing membrane e 
6" of 1" to 3" gravel — 
6" fine soil material ~ 


They provide irrigation water for 1,000 
acres of land in the rolling foothills of 
the Wasatch Mountains. 


Reservoir construction 


Constructed on sloping ground, the 
reservoirs were primarily in excavation, 
with a small compacted embankment on 
the downhill side. The excavated mate- 
rial was sandy, with some gravel and 
clay. When compacted at the optimum 
moisture content in 6-in. layers, all em- 
bannent exceeded the required 95 
percent of the “laboratory standard 
maximum soil density,” as measured by 
the Bureau of Reclamation’s Proctor 
compaction test. 

To facilitate construction and main- 
tenance, the interior side slopes below 
the berm were given a slope of 1 verti- 
cal on 3 horizontal. A beam 10 ft wide 
was provided all the way around the top 
of each reservoir to give access during 
construction, and as an aid in opera- 
tion and maintenance. The exterior side 
of the embankment was given a slope of 
1 on 2, while the excavation above the 
berm received a slope of 1 on 114. 

Because of the sandy texture of the 
excavated material, very little prepara- 
tion was required before placement of 
the plastic liner. The interior slopes and 
reservoir bottom were raked to remove 
all large and sharp-edged stones, and a 
2-in. depth of fine textured material was 
added where required. 

The vinyl film lining is available in 


securing membrane 


— Compacted embankment 


6" fine soil material 
Fine material under membrane as directed 


Impervious membrane Vers — Original ground surface 
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Above, liner of polyvinyl chloride film is being positioned in 
reservoir of 9-acre-ft capacity. This piece of liner is 8 mils thick 
and measures 56 ft by 296 ft. The bump near the top of the liner 
(below truck at right) indicates the location of the concrete 
overflow structure. The liner was cut and a watertight collar 
formed around this structure. The liner is held in position by 


widths up to 61 ft in increments of ap- 
proximately 52 in. and in lengths as de- 
sired. Fabrication by solvent lap seam- 
ing was done by the Union Carbide 
Plastics Company. The material was 
supplied folded accordion-like in both 
directions so that it was very easily ap- 
plied by a four-man crew. For the 
largest of the three reservoirs, four 
pieces were required. Three of them 
were 56 ft by 296 ft and the fourth was 
30 ft by 296 ft. The 5-acre reservoir re- 
quired four pieces each 48 ft by 186 ft, 
and the smallest reservoir, two pieces 
each 61 ft by 105 ft. 

The film was installed by laying it 
out in the longitudinal direction first, 
the men standing about 20 ft apart. 
They wore gloves so that the liner 
would not be punctured by sharp finger- 
nails. After the film was opened, it was 
stretched to remove wrinkles, but was 
allowed to relax without tension in its 
final position. 

For sealing around connections and 
around inlet and outlet structures, the 
film was stretched over the hole, cut and 
rolled into a collar. Next it was nailed 
to a redwood strip which had been pre- 
viously attached to the structure. Final- 
ly the whole area of the connection was 
painted with a very good mastic ma- 
terial. This method seemed to provide 
an excellent watertight connection. 

For each reservoir, several field welds 
were required. An overlap of 6 in. at the 
joint was necessary and the field weld 
was made with adhesive supplied with 
the material, the adhesive being a sol- 
vent. The rate of making a seam was 
about 250 ft per hour for the four-man 


crew. 
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Around the top of the reservoir, 
above the maximum water level, the 
liner was buried in a 12-in. trench to 
prevent it from sliding down the slope. 
Then a 6-in. layer of fine material con- 
sisting of sand with a clay binder was 
placed on the liner. Placement was done 
by a crane with a concrete placing 
bucket. This arrangement made it pos- 
sible to reduce the drop of the material 
to about one foot. Final spreading of 
the fine material was done by men with 
shovels and rakes. A 6-in. layer of cob- 
bles, 34 in. to 3 in., was spread on the 
side slopes in the same manner. The 
coarse aggregate prevents removal of 
the cover material from the slope by 
erosion. 

The result is a very neat appearing 
reservoir, completed in a minimum of 
time and at a relatively low cost. The 
cost of the liner in place was $0.475 per 


sq yd. 
Expected life . 


Results of development work begun 
in 1954 by the Agricultural Research 
Service, cooperating with the Utah 
Agricultural Experiment Station, indi- 
cate that this liner should provide ex- 
cellent seepage control. Although the 
first field installations were made a little 
less than six years ago, the excellent con- 
dition of these linings and the results of 
accelerated aging studies appear to jus- 
tify the 25-year life assigned to them. 
Bulletin 391 of the Experiment Station, 
by C. W. Lauritzen, Frank W. Haws, 
and Allan 8S. Hymphreys, summarizes 
the results of these investigations. 

The performance that can be ex- 
pected from vinyl film linings was dem- 


an anchor trench around the top edge, as seen in Fig. 1. In 
covering the liner (above), fine-textured material was placed 
first. This material, which was obtained from the excavation, 
consisted of sand with some clay binder. It was placed from 
a concrete bucket operated by a crane with an 80-ft boom. A 
factory fabricated seam can be seen in the exposed liner. 


onstrated during the construction and 
testing of the reservoirs. No losses above 
normal evaporation were noted. The 
material remained very flexible, even 
when the temperature dropped to freez- 
ing. The liner appeared to be very dura- 
ble; there was very little damage during 
installation. The low cost of the ma- 
terial, along with the low cost and ease 
of installation, provided further evi- 
dence of its utility. 


On slopes, coarse aggregate was placed 
over the fine material to prevent removal 
of the cover material by erosion. 
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World role of engineer hailed as 
St. Lawrence Project gets award 


The potential ability of the engineer 
to bring about a better understanding 
among the nations of the world was 
heralded at Massena, N. Y., on May 
19, as the St. Lawrence power and sea- 
way project was presented the 1960 
award for the Outstanding Civil Engi- 
neering Achievement of the Year, by 
ASCE. In making the award, Frank A. 
Marston, of Boston, President of the 
Society, called the St. Lawrence project 
“a rare demonstration of good will, in 
these troubled times, among the free 
nations of the world.” He added that 
similar projects could be achieved 
throughout the world by engineers if 
they did not have the “hindrance of 
political influences.” 

More than 250 Americans and Cana- 
dians attended the ceremony, which 


was preceded by a tour of the vast de-, 


velopment on both sides of the St. 
Lawrence River. At the ceremony, held 
in the administration building of the 
Moses Dam section of the international 
power plant, metal plaques citing the 
project as the outstanding civil engi- 


neering achievement were awarded each 
of the four entities involved—the sea- 
way and power interests of both the 
United States and Canada. 

Stating that much credit was due 
the management genius which went into 
the St. Lawrence project, Mr. Marston 
added it is true, also, that the feat was 
accomplished because engineers know 
how to work together, and in harmony. 
He referred to engineering as a lan- 
guage “common to all.” 

“It makes one speculate as to what 
might have taken place, in other parts 
of the world, if the engineers had their 
way in pursuing needed projects for 
the benefit of mankind, without the 
hindrance of political influences,” Mr. 
Marston declared. 

Receiving the plaques as representa- 
tives of the groups involved were: A. 
A. Kennedy, commissioner of the 
Hydro-Electric Power Commission of 
Ontario; A. G. Murphy, chief engineer 
of the St. Lawrence Seaway Authority ; 
Robert Moses, chairman of the Power 
Authority of the State of New York; 


and Martin W. Oettershagen, deputy 
administrator of the Saint Lawrence 
Seaway Development Corporation. 
Representing the U.S. Army Corps of 
Engineers, which was the construction 
agency for the American seaway de- 
velopment, was Col. Loren W. Olm- 
stead, F. ASCE, of Washington, who 
was the engineer in charge of the proj- 
ect. 

Charles B. Molineaux, Vice President 
of ASCE for Zone I, presented the re- 
cipients to Mr. Marston. He credited 
the Canadians with the drive that got 
the seaway and power project going 
while the U. S. was lethargic. Mr. 
Molineaux pointed out that the job cost 
$1.1 billion, required 22,000 persons, 
develops 1,824,000 kw from 240,000 cfs 
of water—and it was built in five years 
instead of a planned seven years. He 
gave special credit to the engineers of 
the several authorities, the consultants, 
and the construction contractors in 
completing this great work on schedule. 

Mr. Kennedy, in accepting the plaque 
for Ontario-Hydro, remarked: “ASCE 


On the dais, left to right. are A. A. Kennedy, Ontario Hydro-electric Commission; Robert Moses, New York State Power 
Authority; ASCE President Frank Marston, who presented the awards; Vice President Charles Molineaux, who was master of 
ceremonies; A. G. Murphy, St. Lawrence Seaway Authority: M. W. Oettershagen, U. S. Seaway Development Corp.; and Col. 


L. W. Olmstead, U. S. Corps of Engineers. 
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ASCE NEWS 


is to be congratulated for having insti- 
tuted an award for the Outstanding 
Civil Engineering Achievement of the 
year. Doubtless, it will encourage mem- 
bers of the profession to even greater 
efforts in the challenging years before 
us. I think it is particularly fitting that 
the initial award should be of an inter- 
national nature and I feel sure that 
other joint Canadian-United States en- 
deavors will be worthy of recognition 
in the future. The guiding hand behind 
our activities on the St. Lawrence was 
Dr. Otto Holden, chief engineer. He is 
a former Director of your Society, and 
his record of achievement in the field 
of hydraulic engineering has brought 
distinction to himself and to the organ- 
ization which he has served for almost 
half a century . . . Completion of the 
St. Lawrence Power Project also mark- 
ed the climax of a long and brilliant 
career in civil engineering for Gordon 
Mitchell, project director.” 

For the Canadian Seaway Authority, 
Chief Engineer Murphy commented on 
the high degree of cooperation: “Dur- 
ing the recent years of planning, design 
and construction, the engineers of these 
four corporations have followed the 
splendid examples set by their respec- 
tive governments, and by their senior 
officers, in working together in a most 
friendly and harmonious way to the 


realization of a common objective. To 
those who have actively participated, 
this has been a delightful and reward- 
ing experience. ...I1 wish to pay a 
particular tribute to Lawrence Burpee, 
Deputy Chief Engineer, who so ably 
and indefatigably carried the brunt of 
the load in guiding the planning, de- 
sign, and construction of the Canadian 
portion of the Seaway. 

In accepting the award for the U.S. 
Seaway Development Corporation, Mr. 
Oettershagen said the true recipients 
are legion. They include President 
Eisenhower, who insisted the legisla- 
tion be approved, and Congress which 
passed the legislation that made pos- 
sible the participation. He paid tribute 
to “personnel of the U. S. Army Corps 
of Engineers, who skillfully and pains- 
takingly designed every detail .. . in 
the U. 8. section of the seaway,” with 
special mention for Col. Loren W. 
Olmstead, district engineer for the 
Buffalo District Office, who was largely 
responsible for the supervision of the 
entire work program required on the 
project. 

Receiving the plaque for the U. 8S. 
power plant, Mr. Moses said: “Speak- 
ing for the Power trustees and all those 
associated with our efforts, I offer our 
warm appreciation to Mr. Frank A. 
Marston and the American Society of 


Civil Engineers for this recognition. . . 
We deliberately avoided the time-con- 
suming and costly attempt to build a 
staff of our own. Because of the archaic 
professional laws of New York State, 
which limit corporations practicing 
engineering, we were unable to retain 
the Charles T. Main Corp. Instead we 
hired the partnership of Uhl, Hall and 
Rich, professional engineers recognized 
in the State of New York, who are in 
fact the Charles T. Main Corp... .” 
Mr. Moses took the occasion to pre- 
sent to Uhl, Hall and Rich the National 
Safety Council Award of Honor for 
having 1,269,912 injury-free hours on 
the project. 

“In my years of building this has 
been one of my most rewarding experi- 
ences” said Mr. Moses. “The Power 
Authority of New York and Ontario- 
Hydro jointly constructed the St. Law- 
rence Power project at a cost of $650,- 
000,000 without ever having a signed 
contract or agreement between them! 
It should serve as an example to all the 
world that character, integrity, loyalty 
and mutual trust cross all borders, sur- 
mount all barriers, and foreshadow an 
era of international good will.” 

The Achievement Award is for the 
project and all who participated from 
early promotion through planning to 
completion of construction. 


Special Plaque 
For Allegheny County 
Disposal System 


Special Honorable Mention was given 
the Allegheny County Sewage Disposal 
System, the choice of District 6 for the 
Outstanding Achievement Award. This 
$100 million facility, completed in 1959, 
serves the City of Pittsburgh and 60 
surrounding communities. Here Execu- 
tive Secretary William H. Wisely is seen 
presenting the special plaque, on be- 
half of the Society, to John F. Laboon, 
executive director of the Allegheny 
County Sanitary Authority. From left to 
right are Merritt A. Neale, chairman of 
the Pittsburgh Section’s Public Rela- 
tions Committee; Mr. Wisely: Pittsburgh 
Section President Michael A. Gross; 
Robert C. Mathes, secretary-treasurer of 
Section; and Mr. Laboon. 
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Steel starts upward for the United Engineering Center. Bordered by First Avenue (far right) and 47th (lower center) and 48th 
Streets, the UEC site is the scene of considerable construction activity as the steel frame begins to take shape. 


Have you done your share 


the 


How about your pledge? 


e Just make out a check to United Engineering Trustees and mail it to 
Society Headquarters. 

@ The staff will handle details—see that the pledge is properly credited to 
your Section. 

@ Formal acknowledgement will be made directly to you in the form of a 
receipt from U.E.T. 

e The receipt can then be used to support your income tax deduction. 


Let's finish the job—this month! 


Over at 47th Street and United Na- 
tions Plaza, there is organized bustle 
as contractors, subcontractors, and 
steel fabricators push ahead with steel 
erection for the new United Engineer- 
ing Center. First steel was placed on 
April 29, and already (May 17) the 
steel skeleton for the two-story por- 
tion of the center rises impressively. 
Back in the old headquarters building, 
in the meantime, the participating so- 
cieties are laying out their floor plans. 

In the less dramatic but equally es- 
sential work of fund raising, there is 
progress, too, though not at the hoped- 
for rate that will assure success in 
closing the campaign in June. The 
ASCE campaign is now 94 percent com- 
pleted, with $749,809 of the Society’s 
quota of $800,000 collected or pledged. 
This handsome sum comes from only 
13,790 members—less than one out of 
three of the Society’s 45,000 members. 
Surely the many members who have 
not yet contributed will want to have 
at least a token share in the new cen- 
ter—symbol of the profession’s claims 
to leadership and enhanced status. 
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UEC HONOR ROLL 


This month the Spokane Section takes 
its place on the Honor Roll as the 37th 
Section to achieve or pass its quota in 
the campaign for funds for the United 
Engineering Center. The 41 other Sec- 
tions with varying amounts to raise are 
listed in another item. The distin- 
guished 37 are listed here in the order 
of making their goals. 

Kentucky (122) 

Lehigh Valley (138) 

Nashville (102) 

Cincinnati (141) 

Columbia (135) 

Philadelphia (152) 

Hawaii (128) 

Rochester (123) 

Ithaca (142) 

Southern Idaho (200) 

Indiana (138) 

Delaware (109) 

Kansas City (116) 

Central Pennsylvania (109) 


Arizona (110) 

West Virginia (140) 
Central Ohio (107) 
Tri-City (116) 
Puerto Rico (117) 
Wisconsin (105) 
Georgia (110) 
Maryland (108) 
Tennessee Valley (107) 
Metropolitan (114) 
Connecticut (107) 
Maine (103) 

Rhode Island (100) 
Alaska (107) 
Central Illinois (107) 
Syracuse (107) 
Illinois (103) 
Nebraska (105) 
Iowa (105) 

Duluth (100) 
Virginia (100) 

San Francisco (101) 
Spokane (101) 


Total Amounts Necessary to Meet Local Section Quotas 


Buffalo $ 221 Dayton $1,074 
Panama 295 Oklahoma 1,076 
Tacoma 342 Akron 1,077 
Mexico 675 Intermountain 1,108 
Montana 688 Seattle 1, 

New Hampshire 827 Texas 1,468 
Mid- Missouri 857 Mohawk-Hudson 1,587 
South Dakota 874 Kansas 1,699 
Massachusetts 951 St. Louis 1,763 
Wyoming 1,005 ~— Brazil 1,795 
Toledo 1,072 New Mexico $1,830 


North Carolina $1,869 Mid-South $4,209 


Cleveland 1,900 Oregon 4,964 
Miami 1,965 Louisiana 6,570 
Rep. Colombia 1,970 Florida 7,324 
Venezuelan 2,183 Colorado 8,292 
South Carolina 2,277 Michigan 9,440 
Sacramento 2,573 Nat’l. Capital 11,331 
San Diego 2,742 Los Angeles 13,911 
Pittsburgh 3,163 

Northwestern 4,039 

Alabama 4,041 


(More ASCE News on Page 74) 


As a cogent Engineering News-Rec- 
ord editorial put it in the earlier days 
of the campaign, when the rate of con- 
tribution was less than one of four 
members, “For the usual type of fund- 
raising campaign, only 25 percent sup- 
port may be acceptable, but it is shock- 
ingly low for a project involving such 
a high degree of professional responsi- 
bility and plain self-interest as this one. 
Not only is the UEC badly needed to 
replace the present inefficient and 
wornout headquarters of the nation’s 
principal engineering societies, it will 
also—by its size, modernity, and prom- 
inent location—symbolize the engi- 
neer’s important place in the world and 
suggest to all and sundry that the im- 
portance is deserved.” 

On the optimistic side, many of the 
Local Sections are putting new spirit 
into the drive to meet their quotas. 
Now there are 37 Sections on the UEC 
Honor Roll, with the Spokane Section 
the newcomer to the list since the May 
issue went to press. The Los Angeles 
Section is being commended for a new 
and clever idea—“guarantors,” a picked 
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group, pledged to collect $1,000 each 
from Section members—which is now 
paying off. In the far-flung Texas Sec- 
tion the campaign is more than 96 per- 
cent completed. In his May 16 letter to 
fund-raising personnel, Executive Sec- 
retary Wisely comments on significant 
gains made, since his last letter, in the 
Buffalo and Mohawk-Hudson Sections. 
He notes, too, that “Renewed, reorgan- 
ized solicitation is underway in the Ala- 
bama, Intermountain, Seattle, Kansas, 
Cleveland, Mid-South, New Hamp- 
shire, Oregon, and Colorado Sections. 
Other Sections,” he adds, “including 
most of those over their quotas, con- 
tinue to plug along.” 

Says Mr. Wisely, in conclusion, “The 
United Engineering Center will be a 
permanent record and reminder of this 
campaign. Every member who con- 
tributes will always be glad that he did 
so. Every Local Section that meets its 
quota will bring lasting pride to its 
members and its officers. 

“Where does your Section stand? It 
is not too late if you act now with con- 
fidence and determination.” 


Percent of individual goais 
w > uo 


ASCE member giving for the United En- 
gineering Center, as of May 13, is 94 
percent completed 


Scene at UEC construction site on April 
29 when the first steel column was 
placed. Executive Secretary Wisely 
shows his pleasure at progress of con- 
struction. United Nations Building looms 
in background. 
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Above, deteriorated concrete and foundations piles on a New grout into steel jackets without dewatering. At right above, 


Jersey highway bridge were repaired by pumping colloidal 


Colloidal grout 
repairs concrete piles 


without dewatering 


SAUL GRAND, President, S.1.G. Construction Company, Inc., New York, N. Y. 


Precast concrete piles, driven in 1932 
to support bridges along the New Jersey 
coast, had eroded as much as 10 in. when 
they were recently repaired by pumped 
colloidal grout without dewatering. Four 
precast concrete pile trestles between 
Ocean City and Somers Point are in this 
project of the New Jersey Highway De- 
partment. The piles are 1 ft 10 in. square 
with chamfered corners. Tide, weather, 
and ice abrasion had reduced the section 
to one foot in severe cases. All the de- 
terioration was in a 5- to 8-ft length in 
the area of tide fluctuation. Since the 
main reinforcement had lost less than 20 
percent of its original section, replace- 
ment was not required. 

Specifications for reconditioning the 
750 defective piles required the placing 
of jackets around them and the use of 
either preplaced coarse aggregate con- 
crete or of plain grout pumped around 
the piles. The pumped grout had to have 
a cement-sand ratio of 1 part portland 
cement to 2 parts sand. A cylinder 
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strength of 3,000 psi after 28 days was 
required; grout additives, if any were 
used, had to be approved. 

The bid of the S.T.G. Construction 
Company, which was low and on which 
the contract was awarded, was based on 
the pumped-grout alternate. S.T.G. had 
had experience with pumped colloidal 
grout on repairs to granite-faced piers 
supporting sections of the Franklin D. 
Roosevelt Drive along the East River in 
New York. That work was done in the 
dry inside cofferdams. A 56 M Colcrete 
colloidal grout mixer was used with a 
Colmono Pump No. 4 to apply grout 
under a pressure of up to 125 psi. 

The colloidal grout produced by this 
roller-type mixer was of such stability 
and so well suspended that it withstood 
the action of water, tide and current 
without washout or dilution when tested 
outside the cofferdam area. The results 
achieved were excellent and superior to 
those with grouts produced by conven- 
tional mixers. Therefore the grout alter- 


support material is in place for pile encasement. 


nate, using this method, was bid by 
S.T.G. 

The batch used on the New Jersey 
bridges consisted of 121% gal of water to 
2 bags of cement and 4 cu ft of sharp, 
well graded concrete sand. The New 
Jersey Highway Department tested 
about 100 samples, using various addi- 
tives to establish control for setting time, 
fluidity, plasticity, strength and air en- 
trainment. However, the best results 
were obtained using no additives other 
than an air-entrainment admixture. A 
cylinder strength of more than 5,000 psi 
at 28 days was consistently obtained. 

In the field, the first operation was to 
clean the existing piles. This was done 
with pneumatic tools and sand-blasting. 
A diver did underwater cleaning where 
necessary. When the piles were cleaned, 
wire mesh was fastened around them. 
This 4-in.-square mesh, of No. 8 wire 
both ways, weighed 44 Ib per 100 sq ft. 

To hold the grout encasement around 
the pile a steel jacket was required, 
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closure. 


Two-drum Colcrete 
DD8 colloidal grout 

mixer stands on deck 

of a bridge under repair. 
Colloidal grout with 5-in. 
slump was pumped as much 
as 75 ft by the mixer 

alone, without the use 

ofa separate pump 

and compressor, to 

complete several 

bents from 

one setup. 


Rubber stripping on separable plywood base makes the bottom _Deteriorated pile bent and beams for superstructure are ready 


for repair. 


leaving an annular space of 3-in. mini- 
mum width. A 6-in. ship channel was 
held to each side of the pile immediately 
under the cap by bolts tightly drawn 
up. An additonal bolt, a few inches from 
the pile, with a pipe sleeve slipped over 
it, was used to support a bottom closure 
form that carried the jacket. The bottom 
was built in halves, arranged to be put 
together under water. 
As the form always was placed below 
deteriorated or spalled areas, rubber 
stripping was used around it so that it 
- would fit tightly against the sides of the 
pile to provide a closure against grout 
loss. The base and seal were installed by 
divers and held vertically by means of 
turnbuckles to the channel support 
above. Height of encasement required 
varied from 6 to 8 ft. The jacket, fabri- 
cated in two pieces from galvanized 
steel, was attached with bolts around the 
pile and was left in place for semiperma- 
nent protection of the concrete. 

A Colcrete colloidal two-drum grout 
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mixer of type DD 8 (8 cu ft per batch) 
was set on the bridge deck. The cement 
slurry is produced in the first drum and 
the sand is added in the second drum to 
produce a stable and pumpable colloidal 
type of sanded grout. A high shear is 
created in the pump housing; the nar- 
row gap arranged for the flow of the 
grout, combined with a shaft speed of 
2,000 rpm, produces grout in perfect sus- 
pension and completely stable. A 214- 
in. hose was used to pump the colloidal 
grout into the pile encasement over a 
radius of 75 ft. Colloidal grout with a 
slump of 5 in. was pumped at a delivery 
pressure of about 30 psi directly into 
the form. The Colcrete DD 8 colloidal 
grout mixer mixed and pumped the 
grout, and a considerable saving was ob- 
tained by eliminating a separate grout 
pump and a compressor. 

Because of its nature, the colloidal 
grout displaced the water in the form 
without bleeding or washout of cement, 
leaving a dense, impervious grout jacket 


that gave the required surface strength 
and protection. The top of the grout 
jacket was beveled so that water would 
drain off, away from the concrete. A 
most important part of this operation is 
the fact that the colloidal grout can be 
placed without dewatering the form. 
This greatly simplifies the preparation 
of the form as all possible water leakage 
must be prevented. 

Deteriorated concrete in the caps and 
beams above the piles was cut away to 
good material. Then wire mesh was at- 
tached and mortar applied by pneumatic 
means to build the section back to its 
original dimensions. By these simple 
means the project was completed several 
months ahead of schedule. 

G. Weissblum was superintendent for 
the S.T.G. Construction Company, Inc. 
For the New Jersey State Highway De- 
partment, Carl Weller was District En- 
gineer, Paul Geisler was Area Engineer, 
and C. L. Petersen, Director and Chief 
Bridge Engineer. 


‘ 


Power plant at sea is supported 54 ft above water 45 ft deep by 42 steel-pipe piles 30 in. in diameter and nearly 300 ft long. The 
power plant can be seen at far left. Next comes living quarters, then heliport and, at far right, production platform. At platform 


in background, waste water is withdrawn from sulphur dome daily. 


POWER 
PLANT 
SEA 


A power plant 7 miles at sea, built just above wave height 
and strong enough to resist hurricane winds of 120 mph, is 
a major structure in the Freeport Sulphur Company’s project 
to open a new source of this important chemical. The unusual 
plant supplies power and 5 million gallons per day of hot 
water at 325 deg F for mining sulphur below the ocean floor. 
Power from the plant is used to push the sulphur ashore 
through the 7-mile underwater hot pipeline described by E. J. 
McNamara, M. ASCE, in the April issue of CIVIL ENGINEER- 
ING. The power plant is supported 54 ft above the water (here 
45 ft deep) by 42 steel-pipe piles 30 in. in diameter and nearly 


300 ft long. 


Part 1. Plant and equipment layout 


H. R. DAVIES, Jr., Director, Bedell & Nelson Engineers, Inc., New Orleans, La. 


Located in the Gulf of Mexico 7 miles 
from the Louisiana shore, a unique 
power plant provides hot water for 
mining sulphur and power to pump it 
ashore. Because of its unusual loca- 
tion, this plant presented many prob- 
lems to its builders. 

1. Primarily, the supporting struc- 
ture had to be designed to withstand 
the most severe forces produced by hur- 
ricane winds and waves. 

2. The design had to provide for as 
much fabrication on shore as possible, 
keeping the prefabricated parts within 
the limits required by available erec- 
tion facilities. 

3. The size of the plant had to be 
kept to a minimum. A good example 
of space at a premium is the use of two 
spiral staircases of the lighthouse vari- 
ety employed here as a last resort. 

4. It was necessary for the equip- 
ment to be arranged so that the weight 
center of gravity would be very close 
to the dimensional center of the plat- 
form. 


5. Since the only available source of 
water is the sea, the corrosive effects of 
handling sea water had to be reckoned 
with. This was done by using a variety 
of metal alloys, plastics and coatings. 

To some, the words “power plant” 
as applied to such a facility in the sul- 
phur industry might be misleading. 
Although 5,300 kw of electric power 
can be produced by this plant, the ac- 
tual power produced requires only a 
small percentage of the boiler capacity, 
which is primarily needed to heat 5 
million gal per day of sea water to a 
temperature of 325 deg F. 

Briefly, the system works as follows. 
Sea water is lifted by vertical pumps 
up to the plant pump deck at an ele- 
vation 54 ft above the water level. In- 
cidentally this elevation was selected 
after very careful study of hurricane 
waves; the pump deck is just out of 
reach of the crest of the highest wave 
anticipated. The water is then pre- 
heated with boiler stack gases after 
which it is sent at high pressure 
through heat exchangers where it at- 
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tains a temperature of 325 deg F. 
From here it is piped to the produc- 
tion area and later into the wells. 

With an accurate flow sheet and a 
fairly accurate estimate of equipment 
weights from previous plants (at the 
outset very little major equipment had 
been purchased) the task of determin- 
ing the relative location of each piece 
of equipment was undertaken. Since it 
was desirable to locate the weight cen- 
ter close to the dimensional center, it 
was necessary to move around such 
items as 700 tons of boilers, 200 tons 
of heat exchangers and 600 tons of pre- 
heaters in much the same way as living- 
room furniture might be rearranged. 

After it was concluded that the cen- 
ter of gravity was as close as practi- 
cable to the desired location and the 
equipment was basically in line with 
the direction of product flow, deck ele- 
vations were determined. 

Between the pump deck and the op- 
erating deck 22 major systems of pip- 
ing had to be routed. Most of this pip- 
ing had to run around or at least com- 
pletely across the plant. Some of this 
space had to be occupied by instrument 
trays, cable trays, conduits and innu- 
merable miscellaneous small piping sys- 
tems as well as catwalks, elevated 
tanks, hanger rods, and exhaust duck- 
work systems. The designers settled on 
a height of 21 ft between decks, but 
within this height 4 ft at the top was 
taken up by the structural members 
and, at the bottom, 9 ft was kept clear 
for personnel. 

The structure was broken down into 
five bays of 34 ft each in the north- 
south direction and six bays of 27 ft 
each in the east-west direction. The 
main girders are 30-in. and 36-in. wide- 
flange beams with stringers of 12-in. 
and 8-in. beams spaced 3 ft on centers. 
Each piece of equipment has additional 
steel under it for support as well as to 
minimize vibration. 

The Power Plant Building which 
houses the turbo generators and air 
compressors also supports the heat ex- 
changers. It was almost completely field 
erected and consists of 36-in. wide- 
flange rigid frames spanning 54 ft and 
spaced 34 ft on centers. The heat ex- 
changers were purposely located high 
because of the head required by the 
pumps that take suction from them. 
This double decking also helps to keep 
the overall dimensions to a minimum. 

Also to be found on the platform is 
an elevator serving the three main deck 
levels and a ramp on the north and 
west sides to accommodate fork-lift 
trucks. Since most major equipment 
items and supplies are brought out by 
boat, three dolphins are provided on the 
west side to secure vessels while the 
crane unloads their cargoes. 
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Part 2. Design of supporting platform 


T. H. ZUMWALT, Senior Civil Engineer, Freeport Sulphur Company, New Orleans, La. 


In anticipation of possible opportuni- 
ties for the mining of sulphur in the 
Gulf of Mexico, research had been be- 
gun 10 to 12 years before the final de- 
sign of this structure was prepared. 
This research included visits to offshore 
oil drilling platforms and the assembly 
of pile driving records, boring data, 
load tests, and wind and wave data. 
Construction equipment was checked 
periodically, and operating experience 
was recorded. Further research inelud- 
ed attendance at many technical meet- 
ings and panel discussions where off- 
shore problems were considered. Hypo- 
thetical locations were selected and 
costs of structures, equipment, and op- 
eration were estimated to determine 
the feasibility of mining sulphur in the 
Gulf of Mexico. Estimates completed 
as early as 1948 were continuously re- 
vised to reflect new design methods, 
improved construction equipment, and 
cost trends. 


Final design data assembled 


To augment the data previously as- 
sembled, meteorological and oceano- 
graphic consultants were retained to 
investigate the site and predict maxi- 
mum wind and wave conditions. Soils 
consultants were retained to make 
borings, conduct laboratory analyses, 


and prepare evaluation reports. Daily 
wind and wave observations made near 
the site from 1948 to date were plotted 
and analyzed. Available records of hur- 
ricanes near the site were assembled 
and studied. Ground-line subsidence 
due to mining operations was calculat- 
ed to determine its effect on the struc- 
ture. Records of experience with cor- 
rosion were assembled and analyzed. 

Typical welded-pipe framed joints 
were prefabricated and subjected to 
full load tests to determine allowable 
loads for various ratios of pipe diame- 
ter and wall thickness. The results of 
these unique tests were interesting; 
Fig. 1 gives a typical comparison. Load 
test Mark TS-1 shows that the ratios 
of diameter and wall thickness are ade- 
quate to the extent that measured 
stresses remain within allowable limits 
up to an applied load of 100 kips; fail- 
ure occurred at a load of 213.5 kips. 
In test Mark TS-7, compression stress- 
es at Points 2 and 3 exceeded the al- 
lowable at applied loads of only 15 to 
20 kips; failure for this test occurred 
at a load of 60 kips. 


Design conditions selected 


Three hurricanes with winds above 
100 mph have passed directly over the 
site since 1893. Since 1916 eight addi- 


FIG. 1. Six SR-4 strain gages were placed at numbered locations for testing of typical 
framed joints in welded pipe. The results indicated allowable loads for various ratios 


of pipe diameter and wall thickness. 


Load tests on welded pipe joints 
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Measured stress, in kips per square inch (ksi) 


Floating equipment sets a 650-ton prefabricated section of the power-plant deck. This 
is believed by job forces to be the largest lift in construction history. 


tional hurricanes with winds of 100 to 
128 mph have passed within 30 to 160 
miles of it. A reliable anemometer at 
Burrwood, La., 30 miles distant, meas- 
ured sustained winds of 124 mph and 
gusts of 140 mph on September 29, 
1915. Meteorologists predict that winds 
of 120 mph will occur at an average 
frequency of once every 100 years, 
and winds of 100 mph once every 10 
years. A design wind force of 50 psf was 
selected, based on a sustained velocity 
of about 112 mph. 

At this platform the water depth is 
45 ft, and the 50-ft depth contour is a 
short distance to the southeast. A ver- 
tical ground-line subsidence of 5 ft at 
the platform is anticipated and greater 
amounts to the east, which will shift 
the 50-ft contour to the vicinity of the 
platform. The estimated maximum 


wave that can exist in the 50-ft depth 
will have its crest at El. 45, Mean Gulf 
Level. This wave can be generated by 
winds of 105 to 110 mph, a condition 
that is expected to occur once every 20 
to 30 years, and which was selected as 
the design condition. 

The calculated maximum horizontal 
wave force on round piling at the crest 
of the wave was 1,376 psf. To illustrate 
total horizontal forces on a line of cir- 
cular piling at right angles to the crest, 
a cross section of the wave form is pro- 
vided by the tabulation in Fig. 2, which 
was plotted to scale and moved across 
the piling until the maximum total lat- 
eral force was determined. 

Three borings made adjacent to the 
power plant showed 6 to 10 ft of ex- 
tremely soft clay followed by 7 to 9 
ft of very soft clay, 40 to 70 ft of soft 
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clay, and 90 to 130 ft of medium stiff 
to stiff clay. The borings extended 250 
ft below Mean Gulf Level, and pene- 
trated 22 to 28 ft into a stratum of 
very dense sand. It was indicated that 
the upper 25 ft of soil would be dis- 
turbed by lateral bending to the ex- 
tent that skin friction support would 
be destroyed. The necessity of deter- 
mining the point of fixity and plane 
of contraflexure below mud line was 
also emphasized. The top 50 ft of clays 
was sampled continuously and all nec- 
essary laboratory tests were performed 
to provide information for making 
such calculations. 

The ultimate vertical supporting ca- 
pacity of steel-pipe piles of 30-in. di- 
ameter was found to be 335 to 425 tons 
per pile in the clay and 750 to 870 tons 
if imbedded in the sand. The total re- 
quired length of piles was found to be 
280 to 300 ft. The selected design basis 
for vertical support incorporated a 
factor of safety of 2 for dead load only, 
and 114 for combined loads. Indications 
that subsidence would cause horizontal 
movement of the structure were inves- 
tigated thoroughly to determine pos- 
sible adverse effects on skin friction 
support. Observation of existing struc- 
tures under similar conditions, the ex- 
tremely slow rate of lateral movement, 
and the observed rapidity with which 
piling “set up” in clay, all precluded 
this possibility. 

Corrosion experience at existing off- 
shore structures, and materials and 
methods used to combat corrosion were 
carefully analyzed. A method of pro- 
tection was developed for each of three 
corrosion environments. In the totally 
submerged zone, below El. — 2.0, cath- 
odie protection was selected. Elsewhere 
the sacrificial metal method was adopt- 
ed. In the splash zone, from El. — 2.0 
to El. + 15.0, % in. of additional metal 
above the design requirement was add- 
ed to template legs, and concrete grout 
was placed between the template legs 
and the piles. All template bracing 
members above El. — 2.0 include %& in. 
of additional wall thickness. In the 
zone of salt air above El. + 15.0, piles, 
portal trusses, and bracing were chosen 
to give 1% in. of additional thickness. 
Corrosion resistant paints and coatings 
were also provided in this area. 


Design calculations 


A firm of consulting engineers was 
retained to collaborate in the selection 
of design bases, and to prepare neces- 
sary design calculations, construction 
drawings, and details. The typical 
framework employed is shown in a 
transverse section in Fig. 3. The struc- 
ture is shown in the subsided condi- 
tion with respect to Mean Gulf Level. 
All elevations are 5 ft below the con- 
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struction elevation, the condition on 1 


above the pump deck. The total result- 


Mean gulf level 


which design calculations were based. Wind Piette structures ~2 4 
A total of 42 steel pipe piles of 30-in. — Operating deck gg £.700 
diameter were employed, six in the 
30" square || 30" deep 
transverse direction here shown, and columns girders || pump deck 
seven in the longitudinal direction. * 
Outstanding design considerations wave | piles 

A horizontal wind force of 50 psf was 

applied to all structures and framing 


ant wind force was applied about 80 
ft above Mean Gulf Level, and dis- 
tributed equally to six piles in shear. 
Additional forces caused by a part of 
the wave crest above the plane of con- 
traflexure were also distributed equally 
to all piles in shear, and considered lo- 
cally at each pile in the calculation of 
bending stresses. 

Operating-deck and pump-deck gird- 
ers were chosen to support the vertical 
deck loads with additional strength to 
resist flexual stresses caused by horizon- 
tal forces, thereby providing fixity at 
the upper ends of the pile columns. 
Braced piling templates provided fix- 
ity at the lower ends, which completed 
the basis for locating the upper plane 
of contraflexure. Shears, bending mo- 
ments, and overturning reactions for 
girders and columns above this plane 
were computed in the usual manner. 

Indicated excessive horizontal wave 
forces dictated the locations of deck 
framing and equipment above the max- 
imum anticipated wave crest. Sup- 
porting pile columns throughout the 
area of maximum wave force were 
spaced as widely as possible, and held 
to the minimum diameters required to 
resist shear, bending, and deflection. 
Location of the lower pump-deck fram- 
ing was such that it will be about 6 in. 
above the maximum wave crest in the 
subsided condition, which will occur 
near the end of the mining operations. 
The resulting unsupported length of 
pile columns above the braced tem- 
plate is about 40 ft. Considering the 
30-in. pile diameter and fixity at both 
ends, this length is not excessive. 


Construction equipment 


Available construction equipment 
determined the size and design of the 
pile templates, and consequently the 
stress calculations for the entire struc- 
ture. A completely braced 42-pile 
template would have weighed about 
800 tons, and its pickup points would 
have been beyond the lateral range of 
existing cranes. Therefore two 21-pile 
sections were designed, with three piles 
in one direction and seven in the other, 
as shown in Fig. 3. Each section 
weighed about 350 tons. The verticals, 
of 34-in. diameter, were framed with 
horizontal and diagonal braces of 12- 
in. diameter. Bracing members were 
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FIG. 3. Transverse section shows general typical framework employed for platform 


to support power plant. 


held to a minimum in number and 
diameter, yet made large enough to re- 
sist lateral and axial forces, and to pro- 
vide for corrosion losses. 

The approximate position of the to- 
tal resultant wave force is shown a 
few feet above Mean Gulf Level. Ac- 
tually forces were applied to each pile, 
strut, and brace, overturning moments 
determined in each case, and the mo- 
ments combined as necessary to inves- 
tigate various conditions. Generally, 
the total horizontal wind and wave 
forces were distributed equally to six 
piles in shear below the template, and 
overturning reactions were calculated 
separately for each of the two tem- 
plate sections. The resultant effect on 
stresses in framing members above the 
templates was also considered. 

Perhaps the most unusual and im- 
portant consideration of all was the lo- 
cation of a point of fixity and a corre- 
sponding plane of contraflexure for pil- 
ing in the soft clay below the tem- 
plates. This determination also affect- 
ed stress calculations for the entire 
structure. The most recent available 
data concerning this problem were se- 
cured and consulting assistance was re- 
tained. The problem consists, generally, 
of accumulating the lateral resisting 
strength of the soil, downward from 
the surface, versus the applied shear 
force, and plotting the resultant deflec- 
tion and moment diagrams. 

It is evident that results can vary 
widely depending on the magnitude of 
the shear force, the diameter and bend- 


ing strength of the pile, and the 
strength of the soil into which the pile 
is driven. For this structure, the plane 
of contraflexure was estimated to be 
about 12.5 ft below the ground line, 
although bending stresses in piles were 
carefully investigated to a depth of 90 
ft. All overturning moments and reac- 
tions were calculated from this plane, 
and the stresses throughout the struc- 
ture were adjusted accordingly. 

Except for unique conditions not 
covered by existing building codes, 
some of which have been discussed, 
the whole layout, the application of 
loads, and the design calculations were 
made in strict accordance with the rec- 
ommendations of the American Insti- 
tute of Steel Construction and the 
American Welding Society. 

It is concluded that the offshore data 
and experience assembled before the 
final design was prepared were ade- 
quate, that the meteorological, ocean- 
ographic, soils, and structural consult- 
ants retained were among the best 
available, that the design calculations 
and details were prepared in accordance 
with good construction practice, and 
that the structure will provide safe 
support for the power plant under the 
most severe physical conditions that 
can be anticipated at this time. 


(These articles are based on the papers 
presented by Messrs. Davies and Zumwalt 
at the ASCE New Orleans Convention, 
before the Power Division session presided 
over by Marcel P. Aillery, chairman of 
the Division’s Executive Committee.) 
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Fire damage to concrete 
repaired by a new t 


A: quitting time a few months ago 
the South Bronx Marine Transfer 
Terminal—a_ project of New York 
City’s Department of Public Works on 
Hunts Point, midway between the 
Triborough and Whitestone Bridges— 
was 97 percent complete. It was almost 
ready for use by the Department of 
Sanitation as a transfer point for ref- 
use to be moved out to sea for disposal. 

At 8 am. the next morning the 
building was charred and gutted, the 
result of an overnight fire that had fed 
on timber in the building’s bumper and 
slip system. 

At first glance the building appeared 
to be a complete loss. A detailed sur- 
vey, however, indicated that, although 
substantial damage had been done to 
the concrete members, walls, dumping- 
room floor and roof, as well as to the 
bumper and slip system, structurally 
the building remained sound. Engi- 
neering consultants for the insurance 
agent therefore recommended remedial 
measures, the most interesting of 


Extent of fire damage to New York Sanitation Department's 
South Bronx Marine Transfer Terminal. Workmen are chipping 
damaged concrete from pile caps with air hammers. Removal 
pattern was such as to leave square edges with adequate 


which was the refacing of the concrete 
members at the slip elevation, includ- 
ing pile caps, tie beams and columns 
up several feet from the splash area. 
Here, of course, New York’s Com- 
missioner of Public Works, F. H. Zur- 
muhlen, F. ASCE, demanded that the 
repaired concrete mass be sound and 
watertight and dimensionally similar 
to that described in the original design 
so that the members would again have 
adequate fire and frost protection. To 
do this conventionally would require 
complete removal of all concrete and 
the placing of entirely new concrete 
members since even gunite over old 
concrete leaves a joint penetrable by 
water and subject to deterioration. 
Complete removal of the concrete 
was definitely undesirable. The rein- 
forced concrete pile caps serve as struc- 
tural supports to carry the load of the 
shed-type building. Removal of these 
caps would require the dismantling of 
the entire structure and rebuilding 
after the new pile caps had been in- 


echnique 


stalled—a job that might well take 
four years of additional construction 
time. 


Repair time cut to one year 


To cut this repair time to one year 
and provide three years of operating 
time for the Department of Sanita- 
tion, the engineering consultants rec- 
ommended the use of polysulfide con- 
taining epoxy adhesive in a technique 
that would restore adequate soundness 
to the concrete pile caps, tie beams 
and columns and make it necessary to 
remove only the concrete that had 
been damaged. 

The consultants pointed out that 
polysulfide containing epoxy com- 
pounds had proved effective in the re- 
pair of concrete highways. Properties 
of the compound had made possible 
the application of thin concrete over- 
lays to concrete and asphalt bases and 
had prevented the usual penetration of 
water and moisture and subsequent 
cracking during freeze-thaw cycles. See 


seats to facilitate proper pouring and provide good support for 
new concrete. Below, the terminal is seen from shore after repair 
work had begun. Trucks will enter the building by the ramp 
to dump refuse into barges. Building stands on piles. 
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“Epoxy Adhesives in Concrete Con- 
struction,” by R. W. Gaul and A. J. 
Apton (Crvin Enorneertne for No- 
vember 1959, p. 50). That these ad- 
hesives are practical and durable had 
been demonstrated in reports of the 
California Division of Highways and 
of the Corps of Engineers in Cincin- 
nati. 

These reports indicated that not 
only does the adhesive make a water- 
tight joint between new and old con- 
crete, but it provides a bond that is 
stronger than the parent concrete. 
Thus it was established before the 
remedial work on the Bronx Terminal 
was begun that once sound concrete 
was bared, the new concrete layers 
could be bonded effectively to it. No 
new reinforcing would be required nor 
would the concrete have to be handled 
in any special way. 

Instead of removing all the concrete 
from the pile caps, tie beams and col- 
umns, essentially only the damaged 
sections were chipped away with jack- 
hammers. Concrete was not always re- 
moved down to the reinforcing steel 
but it was always removed to fairly 
uniform depths. Square edges and 
complete seats were left on the col- 
umns and pile caps to facilitate pour- 
ing of new concrete, to eliminate the 
need for feather edging and to provide 
adequate support for the new facing. 

New forms were built around each 
member since all the new concrete in 
this area was to be poured rather than 
sprayed. As soon as forms had been 
completed in an area, part of the work- 
ing crew applied compressed air to 
blow off dust and concrete fragments. 
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Adhesive is sprayed over old concrete at the rate of a gallon 
per 120 sq ft. By providing a strong bond between old and new 
concrete, the adhesive assures the same watertightness in the 
repaired members as in the original undamaged ones. 


Immediately after cleaning, a two- 
man crew sprayed on a_polysulfide- 
epoxy adhesive produced by Protex-A- 
Cote, Inc. Because spraying of the 
compound was a fairly rapid opera- 
tion, the same two-man team was able 
to mix the two-part adhesive as well as 
apply it. The ingredients were mixed 
in a conventional pressure paint pot, 
about five minutes being required to 
achieve adequate dispersion. A regular 
paint-spray hose and nozzle were used. 
To these was attached a compressor 
supplying a pressure of about 40 Ib. 

The adhesive was allowed an open 
film time of two hours, after which the 
placing of concrete began. Because 
each operation could be handled by 
fairly small crews and the time lag be- 
tween each operation was short, the 
entire refinishing procedure in this 
area moved rapidly and without too 
much additional supervision. 


Temperature disregarded 


Repair of concrete at the slip eleva- 
tion was done during the fall on both 
warm and cold days. The temperature 
did not go below freezing but no spe- 
cial consideration was given to tem- 
perature during the application of the 
adhesive. 

After a winter of many freeze-thaw 
cycles, the concrete resurfacing has not 
shown any signs of failure. An inten- 
sive examination of the pile caps, tie 
beams and columns, has failed to re- 
veal even hairline cracks. Thus the 
remedial work in this area of the 
project has been deemed successful. 

The polysulfide epoxy adhesive used, 
like similar formulations now covered 


Adhesive being applied in background was allowed to become 
tacky, but not dry, before concrete was placed. The repaired 
members, which now have passed through one winter of freeze- 
thaw cycles, appear completely sound and watertight. 


by a purchase description written by 
the Corps of Engineers, is a two-pack- 
age product requiring the combination 
of equal parts of both ingredients. 
Since it consists of 100 percent solids 
and is a low-viscosity fluid, for this use 
15 percent of toluene solvent was 
added to provide better handling char- 
acteristics. The formulation provided a 
pot life of three hours. Nozzles had to 
be cleaned out with toluene after each 
batch in the pressure pot had been ex- 
hausted, but the hose was cleaned only 
at the end of the work day. 

The adhesive was applied at the rate 
of one gallon to every 110 to 120 sq ft. 
Water, of course, was no hazard to 
proper curing of the adhesive as might 
be expected from its ability to bond to 
new concrete. Only standing bodies of 
water had to be removed from such 
areas to make sure that the adhesive 
was laid on the concrete properly. 

Above the splash area concrete fire- 
proofing throughout the building was 
chipped down below the reinforcing 
bars and gunite applied to build up the 
concrete to the desired depths. In these 
areas watertightness was not essential. 

The South Bronx Marine Terminal 
is expected to be ready for operation 
by the Department of Sanitation in 
the early summer of 1960. Design and 
construction of the building were su- 
pervised by the Department of Public 
Works of the City of New York. 

Material for this article was ob- 
tained through the cooperation of Eu- 
gene R. Rau, Vice President of J. Rich 
Steers, Inc., New York, N. Y., con- 
tractors for the original project and for 
the repair work. 


Concrete arch roof 
of Machine Hall for 
T-2 project is shown 
completed. Excava- 
tion is still in prog- 
ress to establish 
floor level of tur- 
bines and genera- 
tors, which is 75 ft 
below the estab- 
lished level of the 
assembly-bay floor 
in background. 


Australian power project 


CLARENCE L. GRANGER, Senior Engineer, Kaiser Engineers, Oakland, Calif. 


Hoiing through of a three-mile head- 
race tunnel three months ahead of 
schedule marked another milestone in 
the construction of Australia’s Snowy 
Mountains Scheme. Hard-rock miners 
of the Kaiser-Perini-Morrison-Ray- 
mond Joint Venture completed this 
phase of the construction of the T-2 
powerhouse project on March 10, 1960. 

This underground powerhouse is be- 
ing constructed on the Tumut River 
in New South Wales, for the Snowy 
Mountains Hydroelectric Authority. 
Besides the powerhouse and the head- 
race tunnel, the principal features of 
the project are the diversion dam, two 
pressure shafts, and the tailrace tun- 
nel. The contract for this $45,000,000 
project was let in June of 1958 with 
a completion date of September 1963. 


Scheme includes 15 power stations 


The T-2 power station is the third 
of fifteen that will be incorporated in 
Australia’s vast Snowy Mountains de- 
velopment, which is aimed at obtain- 
ing the most economic use of the sparse 


water supply of this dry continent. 
Australia’s average annual rainfall is 
16% in., about half that of California, 
and its total runoff is about equal to 
that of the Columbia River, whereas 
its total area is about the same as that 
of the United States. Furthermore, 
much of the precipitation is restricted 
to the eastern slopes of the Great Aus- 
tralian Dividing Range, whence it 
flows back to the sea and is of little 
benefit. 

The Snowy Mountains Scheme is 
designed to gather and store these wa- 
ters during the spring runoff and divert 
them westward under the Dividing 
Range through more than 80 miles of 
tunnels to the Tumut and Murray riv- 
ers. These two rivers will bring the wa- 
ter to the dry plains to the west where 
it is so badly needed for irrigation. The 
Authority estimates that an additional 
2,000,000 acre-ft of water will be avail- 
able annually for irrigation when the 
Snowy Mountains Scheme is com- 
pleted. The entire cost of the scheme 
will be repaid from income received 


from the sale of power generated by 
the 15 power stations. The additional 
water made available for irrigation will 
be furnished at no cost to the users. 


World’s record for tunneling 


Before starting the T-2 project, a 
Kaiser-Walsh-Perini-Raymond _ joint 
venture completed three earlier con- 
tracts for work on other parts of the 
scheme. First to be completed was the 
Eucumbene Dam (formerly known as 
Adaminaby Dam), an earth and rock- 
fill structure a half mile thick at the 
base and 381 ft high—the second high- 
est of its type in the world. Next to be 
completed was the Tumut Pond Dam, 
a concrete-arch structure 670 ft long 
at its crest, and the T-1 pressure tun- 
nel. Most recently completed was the 
concrete lined Eucumbene-Tumut 
Tunnel, which is 21 ft in diameter and 
14 miles long. Both the Eucumbene 
Dam and the Eucumbene-Tumut Tun- 
nel were completed two years ahead of 
schedule. A world’s record for tunnel- 
ing in hardrock was set during one six- 
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While excavation in headrace tunnel is in progress ahead, 
curbs are being placed. Note arch-form anchor bolts. 


Skip-mounted section of steel penstock lining 24 ft long is lowered into 
place. Pressure shaft in which the men stand is at end of 3-mile-long 
T-2 headrace tunnel of 21-ft diameter. Pressure shafts slope at 54 
deg: they are 935 ft long and 11 ft 6 in. in diameter. 


shud of 


An 8-cu yd rock storage car enters T-2 pressure shaft to deliver 
aggregate for Prepakt operation. Shaft is on 54-deg slope. 


day week when the Eucumbene-Tumut 
Tunnel was driven 484 lin ft from one 
heading. 

On the T-2 project, the gravity-type 
diversion dam now under construction 
across the Tumut River will be 145 ft 
high and 370 ft long. It will contain 
66,000 cu yd of concrete and will divert 
water into a headrace pressure tunnel, 
concrete lined for its full length, with 
a circular cross section 21 ft in diame- 
ter. 

The headrace intake structure in- 
cludes a trashrack and a fixed wheel 
gate 17 ft X 21 ft to allow the tunnel 
to be dewatered for inspection and 
maintenance. concrete-lined head- 
race surge chamber 28 ft in diameter 
and 250 ft high is provided at the 
downstream end of the headrace tun- 
nel in order to relieve the system of 
pressure surges when the turbine valves 
are being closed. Two inclined steel- 
lined pressure shafts (Fig. 1), each 11 
ft 6 in. in diameter and 935 ft long 
and sloping at 54 deg, carry the water 
from the headrace tunnel to the four 
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FIG. 1. Schematic diagram shows T-2 power station and shafts 800 ft below the 
surface. The Machine Hall is 350 ft long, 50 ft wide and 100 ft high. The Transformer 
Hall is 175 ft long and 47 ft in height and width. 


penstocks leading to the turbines in 
the powerhouse machine bay. 

Except for the first 300 ft of the 
headrace intake portal, all excavation 
for the three-mile headrace tunnel has 
been done from one heading begun at 
the downstream end. It was reached 
through a construction adit 300 ft 
long. Entrance to the power station 
during and after construction is 
through an access tunnel of 3,600-ft 
length. This horseshoe-shaped access 
tunnel, 16 ft high and 18 ft wide, has 
a maximum grade of 12 percent. 


Powerhouse excavation 


The access tunnel was first driven 
into the powerhouse and a construc- 
tion adit was then continued from the 
access tunnel around the powerhouse 
and into the tailrace tunnel. Two addi- 
tional construction adits were also driv- 
en from the access tunnel into the two 
pressure shafts. These adits made it 
possible to carry on the powerhouse ex- 
cavation simultaneously from several 
locations, and to excavate the pressure 
shafts by rising rather than sinking. 

The underground powerhouse is lo- 
cated in the heart of a mountain 800 
ft below grade at an elevation of 1600 
ft. Four 70,000-kw generators, each 
driven by a 96,000-hp turbine, will 
supply a total of 280,000 kw of power. 
Power from the transformer hall will 
be brought to the switchyard at the 
surface through an inclined cable tun- 
nel 9 ft 6 in. square, 500 ft long and 
sloping at 34 deg. 


Excavation of the powerhouse is 
rapidly nearing completion. Placing 
concrete on the roof and walls is un- 
der way. The two pressure shafts have 
been excavated and steel liners are 
now being concreted into place using 
the prepack method. The tailrace tun- 
nel is 60 percent excavated and will be 
holed through by November 1960. 
Placing of concrete curbs in the head- 
race tunnel has been following closely 
behind the excavation, and placement 
of arch concrete was started in 
April 1960. All construction required 
to make water available to the tur- 
bines is scheduled to be completed by 
November of 1961. The Authority will 
place the first two generating units in 
operation early in 1962 and the remain- 
ing two in the latter part of the same 
year. 

After passing through the turbines, 
the water discharges through four draft 
tubes into two branch tunnels which in 
turn merge into the four-mile tailrace 
tunnel. The first 1,000 ft of this tun- 
nel is 30 ft in diameter and the remain- 
der 21 ft. The tunnel, which has a cir- 
cular cross section, will be fully lined. 
Since the tailrace portal will be flooded 
during normal operation, a tailrace 
surge chamber has been provided at 
the junction of the draft tubes and 
the branch tunnels, to relieve surges in 
the discharge part of the system. 

Excavation for the four-mile tailrace 
tunnel has been carried out from one 
heading, started at the outlet portal, 
with the exception of 1,000 lin ft with a 


cross section 30 ft in diameter done 
from the powerhouse end. 

A cofferdam 1,200 ft long has been 
constructed to prevent flooding of the 
tunnel through the tailrace portal dur- 
ing construction. As an extra safety 
measure, a watertight emergency steel 
bulkhead door has been installed at the 
outlet. Emergency exit from the tunnel 
through this bulkhead is through the 
36-in. vent pipe. 


Living accommodations 


Before work on this project could be 
carried out, it was necessary to per- 
form a considerable amount of related 
construction. Living accommodations 
had to be built for the 1,650 workers 
required. Four camps, a trailer park 
and “Sue City,” a town of a hundred 
homes, were constructed. In addition 
to the basie living requirements of 
quarters, mess facilities and_ utilities, 
it was necessary to provide stores, rec- 
reation centers, schools, churches, hos- 
pitals and fire stations. More than 
eleven miles of access roads, including 
several bridges, had to be built. 

An aggregate plant was built to proc- 
ess the rock excavated from the head- 
race tunnel and powerhouse to provide 
the 350,000 tons of coarse aggregate re- 
quired. A sand deposit. was opened up 
and a process plant built. Concrete 
batching and mixing plants were erect- 
ed at three locations, and construction 
shops and buildings at five construction 
sites. 


Two diversions under way 


Two other major construction proj- 
ects in the Snowy Mountains Scheme 
are at present under way—the Tooma- 
Tumut diversion and the Murrum- 
bidgee-Eucumbene diversion. The Too- 
ma-Tumut diversion will deliver water 
from Tooma River to the Tumut Pond 
Reservoir through a 9-mile tunnel be- 
ing constructed by Thiess Bros. Pty 
Limited, an Australian firm. The Mur- 
rumbidgee-Eucumbene diversion will 
carry water from the Tantangara Res- 
ervoir on the Murrumbidgee River to 
Eucumbene Lake through a 1014-mile 
tunnel being constructed by Utah Aus- 
tralia Ltd. 

Partners in the Kaiser-Perini-Mor- 
rison-Raymond Joint Venture are the 
Henry J. Kaiser Company; Perini Cor- 
poration: Morrison-Knudsen of Aus- 
tralia, Ltd.; R.C.P. Construction Com- 
pany, Ltd.; and Bates and Rogers Con- 
struction Corporation. The Resident 
Manager for the joint venture is M. LL. 
Fulton. 

Sir William Hudson is the Commis- 
sioner for the Snowy Mountains Hy- 
droelectric Authority and K. E. An- 
drews is the Engineer in Charge, Major 
Contracts. 
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N ow, almost 18 years after Philip 
Kissam, F.ASCE, first advocated a 
transit graduated in mils, his dream 
has come true. Modified versions of 
two popular Wild theodolites, read- 
ing in mils, have been developed by 
the U.S. Army Engineer Research and 
Development Laboratories, at Fort 
Belvoir, Va., with the cooperation of 
Wild-Heerbrugg Instruments, Inc., 
Port Washington, N. Y. 

In for Septem- 
ber 1942, Professor Kissam, of Prince- 
ton University’s Civil Engineering De- 
partment, made a strong case for grad- 
uating theodolites in mils. 

In defining the mil he said, “One 
quadrant contains 1,600 mils, a circle 
6,400. Fractional mils are always ex- 
pressed in decimals. One mil subtends 
approximately a yard at 1,000 yd, so 
that the sine or tangent of 1 mil is 
about 0.001.” 

He proposed two types of verniers 
for engineers’ transits, one reading to 
a tenth of a mil (about 20 seconds) 
for the larger transits, and the other 
reading to a half of a mil (about 100 
sec) for the small, lightweight instru- 
ments. 

He summarized the advantages as 
follows: 

“1. Angles are expressed with fewer 
symbols. .. . 

“2. Angles can be added or subtract- 
ed more easily. 

“3. There is less chance of misread- 
ing angles in mils. 

“4, Interpolation in any table is 
easy and no interpolation would be 
necessary in a five-place table for the 
usual transit accuracy. 

“5. Quick approximate angular com- 
putation is simple when small angles 
are used: 1 mil = 1/1,000 radian to an 
accuracy of better than 1 part in 
500.” 

The two Wild theodolites that have 
now been graduated in mils are the 
T-2 Model 56 and the T-16. In the T-2 
Model 56, the horizontal and vertical 
circles are graduated to 2 mils, and 
each 10-mil graduation is numbered 
consecutively around the circles to 
indicate tens of mils. The micrometer 
is graduated to 0.002 mils with each 
0.01-mil graduation numbered. Inter- 
polation may be made to 0.001 mil. 
Thus Fig. 1 shows 319 tens of mils. 
After the graduations have been 
brought into coincidence, the units of 
mils are obtained by counting the 
number of graduations to the dia- 
metrically opposite division, 639. In this 
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Surveying instruments 


example there are 8. Tenths and hun- 
dredths of a mil are read from the 
figures on the micrometer drum and 
thousandths from the graduation 
markings, with interpolation from the 
half interval. Thus in this example: 


319 tens of mils 
8 units of mils 
0.928 micrometer reading 


3198.928 mils 


In the T-16, the horizontal and ver- 
tical circles are graduated to 10 mils 
and each graduation is numbered to 
indicate tens of mils. Numbering is 
consecutive around the circles. Each 
circle has its own breakdown scale, 
graduated to 0.2 mil, with each mil 
numbered. Interpolation may be made 
to 0.1 mil. Thus, Fig. 2 shows for the 
horizontal circle, marked “Az,” 


86 tens of mils 
2.3 from breakdown scale 


862.3 mils 
and for the vertical circle, marked 


623 of mils 
8.7 from breakdown scale 


6238.7 mils 


These instruments will be issued to 
artillery units. The instruments will 
increase the speed and accuracy of ar- 
tillery surveying by removing the need 
for working in two systems of angle 
measurement. 


FIG. 1. Micrometer of Wild Theodolite 
T-2 Model 56, graduated in mils, is shown 
reading 3198.928 mils. See explanation in 
text. 
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JOHN J. DURKIN, Chief 
Applications Engineering Section 
Surveying and Geodesy Branch 
Topographic Engineering Department 
U.S. Army Engineer Research and 


Development Laboratories, Fort Belvoir, Va. 


FIG. 2. Micrometer of Wild theodolite 
T-16, graduated in mils, is shown for a 
vertical reading of 6238.7 mils and a 
horizontal reading of 862.3 mils. 
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High-strength steels 
show economy for bridges 


LEONARD C. HOLLISTER, F. ASCE, Project Engineer, and R. D. SUNBURY, M. ASCE, Senior Bridge Engineer 
Division of Highways, State Department of Public Works, Sacramento, Calif. 


I. the design of heavy bridge struc- 
tures the use of improved steels, 
with their attendant higher working 
stresses, has many applications which 
indicate increased efficiency and econ- 
omy. For this reason more and more 
attention is being given at this time 
to the use of such steels as low alloy 
ASTM A242 and to the new quenched 
and tempered T-1 steel developed by 
the U.S. Steel Corporation. 

With the increased use of welded 
steel fabrication in the past few years, 
the structural designer now has a much 
greater opportunity to make more effi- 
cient and economical applications of 
the available high-strength steels. It 
therefore appears that weldable high- 
strength steels are going to play an 
increasingly important role in the fu- 
ture design of heavy bridge structures. 

The California Division of Highways 
has designed several structures involv- 
ing the use of A242 and T-1 steels 
which have demonstrated increased ef- 
ficiency and economy. These steels 
have excellent welding qualities and 
have higher working stresses than the 
customary structural grades ASTM A7 
and A373 steels. 

A review of the design of three of 
these structures with reference to the 
problems encountered, along with sug- 
gestions for possible improved effi- 
ciency in future work, is therefore of 
interest to the profession. 


| suspended span 3 @ 33'0" 
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The Carquinez Bridge, completed in 
November 1958 across the Carquinez 
Strait, was the first major structure in 
the state to use these high-strength 
steels in large quantities. The Benicia- 
Martinez Bridge now under construc- 
tion about six miles upstream from the 
Carquinez Bridge also makes use of 
large amounts of A242 and T-1 steels. 

These two structures involve both 
heavy trusses and fairly long girder ap- 
proach spans. The heavy truss spans 
were designed to use A7, A373, A242 
and T-1 steels, while the approach 
girders were made of A242 steel. 

A third and very interesting applica- 
tion of high-strength steels is in the de- 
sign of three long girder spans across 
Whiskey Creek in Shasta County. 
Here T-1 steel has been found to have 
an economical and practical applica- 
tion in the make-up of the web and 
flanges for a bridge with continuous 
girder spans of 260 ft, 350 ft and 260 ft. 


High-strength steels in trusses 


In heavy truss construction full ad- 
vantage can be taken of the higher- 
strength steels, since deflection and 
critical buckling criteria have only a 
slight influence on the design. As full 
efficiency can be obtained in their use, 
these improved steels can be relied 
upon to show considerable savings in 
the amount of steel along with a reduc- 
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FIG. 1. Truss framing for 
Benicia-Martinez Bridge across 
Carquinez Strait, California. 


tion in the cost of the structure. This 
saving in steel tonnage often reduces 
the dead weight sufficiently to effect 
still further savings by reduced loads 
on individual truss members, piers and 
foundations. Often another important 
advantage occurs when it is possible to 
reduce the depth of truss members by 
making a corresponding reduction in 
the secondary stresses. 

The recently completed Carquinez 
Bridge is one of the first bridges in 
California on which ASTM A242 steel 
and the new T-1 steel were used ex- 
tensively. (See Crviz ENGINEERING for 
January and February 1957, and The 
Welding Journal for April 1958.) This 
structure is a double cantilever type of 
truss with two main spans of 1,100 
ft, two anchor arms of 500 ft, and a 
central tower span of 150 ft. Approach 
girder spans vary from 70 to 205 ft. 
The cantilever trusses are made up of 
three types of steel: (1) structural 
steel A7 and A373, (2) low-alloy steel 
A242, and (3) quenched and tempered 
steel T-1. The main girders of the ap- 
proach spans were fabricated from 
A242 steel, and A7 and A373 were used 
in the bracing. 

Quantities and bid prices for the 
main truss spans and the approach 


girder spans follow: 
TRUSSES AppRoACH GIRDERS 


Bid price, Quantity, Bid price, Quantity, 
¢ per lb Ib ¢ per lb Ib 


17.00 
18.00 


3,496,000 
7,000,000 


A7, A373 24.17 
A242 27.52 
T-1 34.76 


12,880,000 
10,740,000 
5,820,000 


It was estimated that the use of the 
high-strength T-1 steel in members 
where it had an advantage over A242 
steel saved 4,255,000 lb. Also the use 
of A242 instead of A7 or A373 yielded 
additional large savings in steel. The 
price differential between the types of 
steel was sufficiently favorable to re- 
sult in very substantial savings in cost. 

In this structure, completed nearly 
two years ago, the use of these high- 
strength steels has proved completely 
satisfactory from a design, fabrication 
and erection standpoint. In addition a 
considerable increase in efficiency and 
economy has been realized. 

The Benicia-Martinez Bridge, shown 
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in a retouched photograph, is now un- 
der construction across the Carquinez 
Strait. Like the Carquinez Bridge, it 
will include these same three types of 
steel and will be fabricated by welding. 

The truss spans of the Benicia-Mar- 
tinez Bridge are smaller than those of 
the Carquinez Bridge but are still rea- 
sonably heavy, having one span of 330 
ft, two of 429 ft, and seven central 
spans of 528 ft. The truss framing is as 
shown in Fig. 1. The truss spans have 
been arranged for maximum duplica- 
tion, requiring six simple spans at 330 
ft and four continuous spans 528 ft be- 
tween piers with 99-ft cantilever ends. 

The types of steel used for the vari- 
ous members are shown in Fig. 2. Table 
I shows the allowable unit stresses for 
the three types of steel. 


TABLE I. Allowable unit stresses, 
psi, for the three types of steel 


Type or Stee. TENSION COMPRESSION 
Point 


AT & A373 32,000 18,000 15,000—0.25 
50,000 27,000 22,000.56 
%” and 46,000 24,000 20,000.46 
under A243 

%" to 1%” 42,000 22,000 
A242 

114” and over 

T-1, all 
thicknesses 90,000 45,000 36,000—1.75 


Choice of steel for each member was 
based on maintaining minimum plate 
thicknesses. That is, T-1 steel was used 
until minimum plate thickness require- 
ments governed, then A242 steel was 
used. The same criteria governed the 
choice between A242 and A7. Unfortu- 
nately A242 steel loses efficiency in the 
thicker plates because of the reduction 
in allowable stress. Member make-up 
of a typical truss is shown in Fig. 3, 
which provides a comparison between 
the load capacities of A242 and T-1 
steel. 

Since all members were fabricated 
by welding, it was possible to provide 
a very economical means of compen- 
sating for the loss of net section in ten- 
sion members at the joints. For in- 
stance, in tension members fabricated 
from T-1 steel, flange plates were in- 
creased in thickness at the joint for a 
distance one foot outside the gusset 
plate, where a butt weld was made to 
a flange plate of normal size. For ten- 
sion members fabricated from A242 
steel, the flange plates were kept the 
same thickness but changed to the 
higher strength T-1 steel by butt weld- 
ing one foot out from the joint. Gusset 
plates varied in thickness and were of 
the highest type of steel for any mem- 
ber entering a particular joint. 
Quantities and bid prices for the 
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Benicia-Martinez Bridge across Carquinez Strait in California, seen in retouched 


photograph, is now under construction. Seven center spans are 528 ft each. 


Benicia-Martinez Bridge, as submitted 
by the contractor, Judson Pacific- 
Murphy Division of Yuba Consoli- 
dated Inc., were as follows: 


Sree. Bw Paice,¢ Trusses,lb Girpers, lb 
AT & A373 18.57 11,618,000 402,000 
A242 21.74 3,610,000 3,095,000 
T-1 34.48 7,168,000 27,000 


It is estimated that the 7,168,000 lb 
of T-1 steel in the trusses replaced 
12,320,000 lb of A242 steel, indicating 
a saving of 5,152,000 Ib of steel and a 
considerable saving in cost. The bid 
price per pound of steel does not have 
a differential as favorable to the high- 
strength T-1 steel as did prices for the 
Carquinez Bridge. This may be largely 
because the Benicia-Martinez struc- 
ture included both truss and approach 
girder fabrication in one contract. This 


tended to lower the prices for the A7 
and A242 steels. 

Use of high-strength steels in girder 
design and construction does not have 
the big advantage in efficiency and 
economy that it has in heavy truss 
construction. This is due to the fact 
that limitations for deflection and for 
plate thicknesses have a much greater 
influence on the design of girders than 
on the design of heavy truss members. 
Nevertheless situations frequently 
arise where the bridge engineer must 
choose between using long shallow 
girder spans with high-strength steels 
or the more costly and less desirable 
through-truss type of structure. 

This was the case in the design on 
the Whiskey Creek Bridge shown in 
Fig. 4. Here the use of T-1 steel made 
possible a practicable girder design and 
avoided the necessity of using a less 
economical and less desirable through- 
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FIG, 2. Types of steels used in 
Benicia-Martinez Bridge. 
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FIG. 3. Typical make-up of truss mem- 
bers for Benicia-Martinez Bridge. 


truss type. The girders as finally de- 
signed were made up with some sec- 
tions of the web and flanges of A373 
steel, others of A242 steel, and the 
most heavily stressed flanges and webs 
of T-1 steel, as shown in Fig. 5 (a). 

The girder section at the center of 
the suspended span, which is the area 
of the highest moment for the struc- 
ture, is shown in Fig. 6 (a). If A242 
steel had been used at this location, 
flange-plate requirements would have 
been 30 x 41% in. with a unit stress of 


350’°0" — 


260'0" 
45'0"- 260'0" 
suspended span 


22,000 psi. This thickness would be un- 
desirable and impracticable, which 
demonstrates the advantage of T-1l 
steel for this design. 

The AASHO specifications require 
that the deflection due to live load 
shall not exceed L/S800 for the 350-ft 
span and not more than L/300 for the 
cantilever portion. This limited the 
live-load deflection for the 350-ft span 
to 5.25 in. and the 45-ft cantilever 
span to 1.8 in. To meet these restric- 
tions it was necessary to reduce the 
fiber stress in the flange plates from 
45,000 psi to 39,700 psi in the area of 
negative moment near the pier. Under 
these reduced stress conditions in the 
cantilever, the most severe live-load 
deflection for the 350-ft span was com- 
puted to be 4.00 in., which is well under 
the 5.25-in. maximum requirements. 
Although this deflection appears large, 
the deflection for one 20-ton truck fol- 
lowed by one 16-ton trailer is computed 
to be only 1.5 in., which is the most 
severe condition that would occur with 
any considerable frequency. From this 
it ean be seen that the deflection limita- 
tions reduce the efficiency of high- 
strength steels when used in long-span 
highway girders. Unfortunately there 
appears to be no way of counteracting 
this loss in efficiency since the specifica- 
tion requirements for deflection are 
reasonable. 

Minimum web-plate thicknesses 
with longitudinal stiffeners were deter- 
mined by AASHO specifications ac- 
cording to the formulas d/t < 270 for 
A373 and d/t < 220 for A242 steel 
(where t=thickness of web plate, and 
d=unsupported depth). These pro- 
portions are based on critical buckling 
stress criteria for flat plates and are 
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FIG. 4. Elevation 
and section of Whis- 
key Creek Bridge. 


proportioned to prevent any local 
buckling of the web plate in the area 
of maximum stress. On this same basis, 
T-1 steel, which has a minimum yield 
strength of 90,000 psi, would be re- 
quired to have a minimum web thick- 
ness of d/t < 164. 

The thickness of web plates in 
heavy girder construction for highway 
bridges, where shears are usually rela- 
tively light, has a considerable effect 
on the efficiency of the design. For in- 
stance, in girder section Fig. 6 (a), 
the web contributes 4714 percent of 
the weight but only 22 percent of the 
moment capacity. This loss in effi- 
ciency is more pronounced for high- 
strength steels because of the criteria 
for buckling stress. 

Fortunately plate-girder research 
now being conducted by the American 
Institute of Steel Construction at Le- 
high University indicates that there may 
be a justification for revising the re- 
quirements for the minimum thickness 
of web plates in girders. If this should 
prove to be the case, the use of high- 
strength steels in plate-girder construc- 
tion would show increased efficiency. 

For instance, in a paper presented at 
the 1959 National Engineering Confer- 
ence of the American Institute of Steel 
Construction, Konrad Basler and Prof. 
Bruno Thiirlimann, M. ASCE, have 
this to say regarding the plate-girder 
research being conducted by the Insti- 
tute: “A proper design and bracing of 
the compression flange is of greater 
importance to the strength of a girder 
subjected to bending than the propor- 
tioning of the web.” 

This research indicates that chang- 
ing the web slenderness ratio from 
d/t=185 to d/t=888 did not affect 
the ultimate load capacity. On the 
other hand, maintaining identical webs 
but changing the proportions of the 
compression flanges indicated different 
ultimate load capacities. 

From this they conclude that the 
buckling theory is not accurate for the 
carrying capacity of plate girders with 
thin webs. Hence, they say, specifica- 
tions should not be based on this the- 
ory. It may be some time, however, be- 
fore specifications are revised. In the 
meantime designers must make the 
most efficient use of high-strength 
steels in girder design under the pres- 
ent specifications. For instance, Figs. 5 
and 6 show three possible sections that 
would satisfy moment and shear re- 
quirements for the girders at Whiskey 
Creek. The design actually used is 
shown in Figs. 5 (a) and 6 (a). 

Since T-1 steel carries a rather large 
differential price over A242 steel, it 
would be more economical to make the 
part of the web that is least stressed 
from A242 steel. This would be eco- 
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nomical only in cases where the price 
differential between the two steels was 
large enough to pay for the small 
amount of additional fabrication. The 
maximum plate size for T-1 steel is 132 
in., which means that at least one 
longitudinal splice will be required in 
fabricating the 144-in. web plate. 
Changing the center portion of the 
plate to A242 steel would therefore re- 
quire only one additional longitudinal 
splice. This procedure would reduce 
the amount of T-1 steel required for 
the two girders from 764,000 lb to 556,- 
000 Ib. 

In some cases it might be advan- 
tageous to reduce further the amount 
of T-1 steel required by using a design 
similar to that in Fig. 5 (c) and Fig. 
6 (c). In this design auxiliary flange 
plates have been added which would 
allow for a reduction in web-plate 
thickness from 34 in. to % in. This 
would make a slight reduction in the 
total weight of the girder and reduce 
the amount of T-1 steel required for 
the design to 503,000 Ib. This again 
would require more welding during 
fabrication and would be economical 
under certain price differentials. 

On the Whiskey Creek Bridge, Gib- 
bons and Reed Company was the suc- 
cessful bidder and the American Bridge 
Division of U.S. Steel was the fabri- 
cator and erector. Bid prices and quan- 
tities were as follows: 


A373 400,000 Ib @ 24 ¢ = $ 96,000 
A242 475,000 Ib @ 27 ¢ = $128,250 
T-1 780,000 Ib @ 36 ¢ = $280,000 


From this discussion it can be seen 
that, in the design of highway bridge 
girders, there is some span length at 
which it becomes more economical to 
change to a higher grade of steel as the 
spans increase in length. The point at 
which it is desirable to make the 
change will depend on several factors 
such as the price differential, the span- 
to-depth ratio, the spacing of girders, 
and perhaps other factors peculiar to 
the particular job. 

It is probably safe to say, however, 
that A242 steel will show economy over 
A7 and A373 steels whenever deflection 
or critical buckling requirements do 
not govern. For normal conditions it 
would appear that for spans well under 
100 ft, A7 and A373 would be more 
economical, and for spans well over 
100 ft, consideration should be given 
to both types of steel to determine 
which is the more economical. 

T-1 steel should be considered in 
welded girder designs when the A242 
flange plates become too thick to be 
practicable or too thick to maintain 
high allowable working stresses. T-1 
steel should also be considered in long- 
span girders with deep web plates 
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FIG. 5. Three types of steel were used in girders of Whiskey Creek Bridge as shown 
in (a). Two other possible arrangements, not used, are shown in (b) and (c). 


that would normally require, in any 
event, one longitudinal splice in the 
web make-up. 


Conclusions 


From the experience gained from 
these structures it can be concluded 
that: 

1. High-strength steels are playing 
an increasingly important role in the 
design of heavy bridge structures. 

2. Maximum efficiency and economy 
can be obtained in the use of high- 
strength steels in the design of heavy 
truss members. 

3. The use of high-strength steels in 
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girder design does not yield as high a 
degree of efficiency and economy as in 
trusses but in many cases these steels 
can be used to advantage with consid- 
erable efficiency and economy. 

4. If future specifications for mini- 
mum thicknesses of web plates in gird- 
ers are based on some criteria other 
than the critical buckling stress, then 
high-strength steels will yield even 
greater efficiency in long-span girder 
construction. 


(This paper is to be presented by 
Messrs. Hollister and Sunbury at the 
ASCE Reno Convention, before the 
Structural Division session on Monday 
afternoon, June 20, 1960.) 
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Finished stage, 160 ft wide by 80 ft deep, rides on ten smooth-track crawler units. 
Such an arrangement permits the use of the stage without destroying the turf and at 
the same time eliminates the necessity of constructing a temporary stage every year. 


A MOBILE STAGE FOR CANADA’S 


A 250-ton mobile stage mounted on 
ten motor-driven crawler units was the 
interesting solution found for an un- 
usual problem that faced the Cana- 
dian National Exhibition Association 
(CNE). 

As owner of a 20,000-seat grand- 
stand overlooking a large field and cin- 
der track, the Association had been 
contacted by the Toronto Argonaut 
Football Club, which wanted to use 
the field for professional football 
games. For this use the field would have 
to be kept in readiness for the football 
season. The conflicting use was in con- 
nection with the Annual Exhibition, 
which commences towards the end of 
August and runs for three weeks. It in- 
cludes an afternoon and evening stage 
show that is put on daily in front of 
the grandstand. This show requires a 
stage approximately 160 ft wide by 80 
ft deep, complete with scenery, lighting 
and a sound system. About two weeks 
are required to erect a temporary stage 
for three weeks of use, and one week 
to dismantle it. After this six-week pe- 
riod, the grass beneath the platform is 
completely destroyed. 

Mr. W. M. Sills of the CNE con- 
ceived the idea of utilizing a mobile 
stage and called in a Toronto firm of 
engineers, A. D. Margison and Associ- 
ates Limited, to report on the feasibil- 
ity of such a scheme and eventually to 
design such a stage. It was decided that 
the stage should consist of a mobile 
platform with provisions for scenery, 
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lighting and sound and that it should 
be possible to move the stage on and 
off the field without destroying the 
turf. Once the feasibility of such a 
stage was established, it was decided to 
add a roof over the rear three-quarters 
of the platform, with dimmer rooms, 
and sound and lighting control rooms 
in the wings. 

The chief design problems centered 
around the trucks or roller units on 
which the stage was to move, the 
means of driving and controlling these 
units, and the rigid structural frame 
required to transmit the thrust from 
these units to the stage platform. 

To permit the stage to move across 
the field without damage to the turf, 
it was found necessary to limit the 
load on all surfaces in contact with the 
grass to less than 10 psi. Steel rollers, 
pneumatic rubber rollers (roligons) and 
smooth-tread crawler tracks were all 
given consideration. The crawler tracks 
won out because they provide the 
maximum surface in contact with the 
ground with a minimum number of 
units. 

The stage was to be moved by elec- 
tric power applied either through a 
winch and steel cables, or by electric 
motors mounted directly on the drive 
units. The motors could be powered by 
direct current from a gasoline-driven 
generator on the stage or by 550-volt 
a-e through a trailing cable. A suitable 
winch to move the stage would have to 
be quite large. Furthermore it would 
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require a heavy foundation to anchor 
it against the pull, and the cable would 
have to be run through a block an- 


chored on the opposite side of the 
field and returned to the winch via 
an underground conduit. The individu- 
ally powered track units using alter- 
nating current were chosen since a 
trailing cable and a powered take-up 
reel could be provided quite economi- 
cally. Direct-current motors with a 
gasoline-driven generator would have 
provided optimum starting torque and 
control but would have been more ex- 
pensive than the method chosen. 

The finished stage consists of a plat- 
form 160 ft wide by 80 ft deep at a 
height of 5 ft above the ground. This 
platform is made up of a box frame 
of structural steel which supports the 
1-in. plywood decking and houses the 
ten smooth-track crawler units which 
move the stage. The rear 50 ft of the 
stage is covered with a roof to protect 
performers from the weather and to 
provide support for overhead lighting 
and the main curtain. In the wings, 
just behind the proscenium arch, are 
the sound-proofed dimmer rooms and 
above these the lighting control and 
sound control room. A lighting platform 
for large follow spotlights is also pro- 
vided. Four steel catwalks concealed in 
the roof space provide mounting for 
and access to the overhead border 
lights and spots. 

Each crawler unit consists of two 
smooth tracks with a platform mount- 
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ed between them, supporting a speed 
reducer and an electric motor. The mo- 
tors are all 10-hp high-starting-torque 
induction units. They are started si- 
multaneously using one step of re- 
sistance starting, and are controlled 
from push-button stations located at 
each end of the stage platform. 

The stage is provided with a com- 
plete lighting and dimmer system. 
Stage lights are fed through plugs lo- 
cated on the four catwalks behind the 
proscenium arch. Motor-operated dis- 
appearing footlights are installed across 
the front of the stage. Lights are con- 
trolled from a lighting control room. 

Power for all stage lighting is sup- 
plied at 120/208 v through three 400- 
amp three-pole plugs which plug into 
receptacles located on the front face of 
the stage platform. The plugs are con- 
nected to underground power circuits 
in manholes with 50 ft of heavy-duty 
flexible cable. 

Plugs and receptacles are provided 
for interecommunication telephone and 
sound circuits connected through the 
power manholes to the grandstand 
sound and intercommunication circuits. 
There is a sound-control room behind 
the proscenium arch from which all 
microphones and the sound system are 
monitored and controlled. 

The CNE grandstand seats 20,000 
and is 600 ft long. It is evident that 
a wide stage is required to serve an 
audience of this size. The proscenium 
opening is 130 ft wide by 28 ft high 
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A box frame of structural steel supports the l-in. plywood deck- 
ing for the 160-ft by 80-ft platform. Housed in the steel frame- 
work are the ten smooth-track crawler units that move the stage. 


LARGEST ANNUAL EXHIBITION 


Consulting Professional Engineers, Toronto, Canada 


and the roof is formed from a segment 
of a sphere. The sides and front of the 


platform are sloped inwards at 45 deg | 


so that the stage will appear to float 
across the field. 

The traveling time required for the 
stage to move 400 ft from the storage 
pad to the position in front of the 
grandstand is five minutes, making its 
speed about 0.9 mph. Since the storage 
pad is located diagonally across the 
field from the grandstand, the crawlers 
must be set at an angle of 30 deg with 
the front edge of the stage, to permit 
diagonal movement without turning the 
platform. 

Operating trials of the completed 
stage revealed that the individual 
crawler units did not all follow the 
same path going out and returning. 
It was found that the stage was tend- 
ing to pull to the right both going out 
and returning to storage position. This 
produced the effect of turning the 
whole stage platform a few degrees so 
that the front edge ended up at an 
angle with the front of the grand- 
stand. This angle increased every time 
the stage was moved. By trial it was de- 
termined that steering could be ac- 
complished by actually turning the 
crawlers while in motion. The three 
front crawlers could steer the front 
end of the platform and the three 
rear crawlers could steer or control the 
movement of the rear of the platform, 
while all intermediate crawlers merely 
assumed a mean direction of travel. 


Subsequently a mechanical steering 
system was installed using hydraulic 
cylinders controlled electrically so that 
the crawlers can be turned while the 
stage is in motion. 

As might be expected on any unique 
construction job, many lesser problems 
were encountered but all were solved 
in the field without difficulty. 

This stage is, to our knowledge, the 
only one of its kind in the world. 
Certainly it is the largest movable 
stage. Its weight is 250 tons with 
equipment and cast. It has attracted 
interest both as a stage and as a 
vehicle and has added extensively to the 
usefulness of the CNE Grandstand and 
field as well as doing away with the 
necessity of constructing temporary 
stage facilities each year. 


FIG. 1. Ten electric motors mounted di- 
rectly on the crawler units and powered 
by a trailing cable are used to move the 
stage from its storage position to a posi- 
tion in front of the grandstand. 
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HILLSIDE STABILITY— 


A failure in a hillside environment was just beginning when allel to the crest of the slope in masonry structures, shattering 
photo above left was taken. Typical early signs of failure ob- of deor and window glass, leaking water and sewer lines, 
served by home owners are jambing of doors and windows, rupture of lawn sprinkling systems and gas lines. At right 
cracked tilework, leaking shower pans, transverse cracks par- the same structure is seen from the rear twelve hours later. 


G. AUSTIN SCHROTER, Consulting Geologist and Engineer, Los Angeles, Calif. 


RAY O. MAURSETH, Consulting Foundation Engineer, Maurseth & Howe, los Angeles, Calif. 


What is the truth about causes and 
controls of landsliding and similar geo- 
logical hazards? 


Can sound and meaningful forecasts 
be made for the architect, the design 
engineer and the mortgage agency? 


What economic rules should govern 
subdividing and construction in hillside 
environments? 


Hy itisice and grading failures vitally 
affect reputations, assets, and _liabili- 
ties of subdividers, lending institutions, 
insurance companies, contractors, ar- 
chitects and engineers. Millions of dol- 
lars in litigation grimly testify to the 
seriousness of the problems of land- 
sliding and slope stability. The stake 
in invested capital and human safety, 
endangered frequently by the merest ca- 
price of nature, is immense. 
Experience has shown that the cost 
of cooperative presubdivision studies 
by top-flight engineering geologists and 
foundation engineers, in rocks that can 
be drilled with common rotary equip- 
ment, varies from about $25 to $200 
per lot, depending on topography and 
rock types, accessibility, number of 
lots, and surveying control. Frequent- 
ly overall costs can be reduced by map- 
ping topography concurrently with 
geology, reserving more precise survey- 
ing for boundary and street layout. 
Unit costs increase as the size of the 
tract decreases; cost for a single resi- 
dential lot may range from $200 to 
$1,000 if evaluated by specialists. 
These are costs that few subdivid- 
ers or contractors willingly assume if 
they can avoid it, yet protection of 
life and capital may be the dominant 
factors. No detailed fiscal analysis is 
needed, however, to show that the fail- 
ure of a single developed building pad 
(and in some areas there have been 
dozens of failures in a single subdivi- 


June 1960 + CIVIL ENGINEERING 


4 \ 


the modern approach 


This is the slide that caused failure of the house shown at left. 
Although all code requirements had been complied with, both 
bedrock geology and foundation engineering had been inad- 
equately evaluated. Bedrock failure brought result shown. 


sion) may result in a loss of from 


$15,000 to more than $50,000, exclu- 
sive of personal effects, clean-up, le- 


gal fees, court costs and damage 
awards. In such circumstances, one can 
searcely defend the thesis that, say 
$100 per lot for engineering and geo- 
logical studies before the grading plan 
is prepared, is a burden on the sub- 
divider. Many purchase agreements 
and a growing amount of financing re- 
quire geological approval as part of 
the escrow. Then there is the concept 
of negligence, a legal point that has 
jolted many owners into an expensive 
awakening. 

Few building codes offer apprecia- 
ble protection against landslide and fill 
failure in areas such as those here dis- 
cussed. A typical chain of events is 
given by Moore,’ who states: 

“In some areas a developer that 
places fill on property must file a state- 
ment with some state agency. The 
careful buyer, we'll say, investigates 
and learns this. The developer has put 
the fill in according to an engineer’s 
plan, and it has been compacted to the 
95 percent requirement of Federal 
Housing Administration standards. 
The purchase is made. The house slides 
off the hill. Everyone has met the re- 
quirements and therefore fulfilled his 
responsibility.” To this might be ad- 
ded, “until the courts decide other- 
wise.” There are many moot points in 
the legal aspects of landslides. 
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In 1958, following disastrous but lo- 
cal landsliding in Southern California, 
the insurance companies elected to elim- 
inate the nationwide landslide fea- 
tures in the popular “Home Owner 
Package” policies. Based on almost no 
study of the problem by experts in the 
field, this act not only deprived the 
carriers of millions of dollars in possi- 
ble premiums, but also eliminated vi- 
tal protection to policyholders in all 
hillside environments, hazardous or 
not. 

In many coalescing urban areas in 
both the United States and Canada, 
the ready supply of level building sites, 
both industrial and residential, is be- 
ing depleted with the result that con- 
struction is shifting to the hills, there- 
by frequently bringing man into direct 
collision with nature. In some cities 
millions of cubic yards of earth and 
rock are being moved each year to 
prepare sites, with more than 50 per- 
cent of all residential building permits 
being issued for construction in such 
environments.’ As man takes more and 
more to what Jahns‘ has aptly named 
the “Heartbreak Hills,” slope and 
earthwork failures increase. Unless fi- 
nancial institutions, control agencies 
and engineers face up to the hard facts 
of hillside development, the problem 
will worsen. 

A recent survey of 724 members of 
the American Public Works Associa- 
tion, representing principal engineers 


and officials in 103 municipal, county, 
state and federal agencies, including 
the military, in the 12 Western States 
indicates an alarming lack of knowl- 
edge of causes, preventions and control 
of landslides, mud avalanches, soil 
creep, local runoff and ground-water 
pollution. 

This survey connotes a prevalent 
tendency to oversimplify grading con- 
trols, presumably because of wide- 
spread ignorance of the factors causing 
landslides and like phenomena. Most 
frequent cure-alls are the approval of 
proposed grading plans by any regis- 
tered civil engineer or approval by 
any professional engineer; compaction 
of soils and fills to arbitrary stand- 
ards; grading to arbitrary slopes (most 
commonly to 1 on 1 or 1 on 144); 
corrective planting (even though earth 
compacted to 90 or 95 percent will 
support no crop); construction of re- 
taining walls; approval by a geologist; 
or approval by a “soils” engineer. Some 
regulations merely require fill compac- 
tion sufficient to “resist erosion.” Of 
course one or more of the above meas- 
ures may be required in a given case. 
Nevertheless such measures are far 
from being cure-alls. The needed con- 
trols vary from site to site and each 
must be studied individually. 


Joint studies needed 


In hillside environments, there is no 
such thing as an infallible stability 
forecast; the best any team of men 
can do is to approximate the proba- 
bility of slope failure. Even so, the ac- 
curacy of the forecast is a function of 
the knowledge of the geological struc- 
ture of the site, its lithology, mineralo- 
gy, and hydrology, in addition to its en- 
gineering variables. In the present state 
of knowledge the nearest approach to a 
correct solution comes as a result of a 
joint and cooperative study of the 
questionable site, large or small, by the 
foundation engineer and the engineer- 
ing geologist, for only through such 
joint study can all the variables be 
evaluated. 

As applied sciences, both these pro- 
fessions are in their infancy; both 
have been cursed by insulation from 
one another on both the academic and 
the professional level. In only a few 
institutions of higher learning’ are the 
geological “engineers” (or engineering 
geologists) required to pursue any en- 
gineering disciplines other than plane 
surveying. Even more sparse are the 
civil engineering departments requiring 
their majors to study elementary phys- 
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ical geology, much less the minimum 
fundamentals of structural geology, 
petrology and mineralogy. It is not un- 
common to see a geologist who may 
not understand such terms as “rela- 
tive compaction” or “factor of safety,” 
attempting to convey ideas to a foun- 
dation engineer who cannot differen- 
tiate between a sedimentary and a 
metamorphic rock or understand the 
simplest geological map. 

The focal point of attack on such a 
situation must be at the educational 
level, with immediate strengthening of 
curricula after conferences between en- 
gineering and geological faculties. The 
“liberal arts” geologist is at a terrible 
disadvantage when, without a modi- 
cum of engineering training, he finds 
himself in a strange discipline requir- 
ing close liaison with engineers. Con- 
versely, the young civil engineer look- 
ing forward to a career in foundation 
engineering is but half trained unless 
he has been adequately grounded in 
the fundamentals of applied geology. 

Why, in most hillside stability prob- 
lems, is it necessary to have this cor- 
relation between two professions be- 
fore conclusions can be accepted as 
valid? 

The basic tool of the foundation en- 
gineer is soil mechanics, wherein “soil” 
may be thought of as a natural aggre- 
gate of mineral grains that can be sep- 
arated by such gentle mechanical 
means as agitation in water.’ This def- 
inition, generally the basis for soil 
mechanics calculations, fits many 
types of sedimentary rocks, but not all 
hills and slopes are composed of such 
materials and the laboratory methods 
used for “soils,” as defined above, are 


FIG. 1. A casual examination of this site 
before grading indicated that failure 
was most likely to occur toward the 
highway. Later a more thorough study 
showed that movement would be in the 
direction of the canyon instead. 
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not applicable. Catastrophic landslid- 
ing is not uncommon in such strongly 
cohesive rocks as limestones and mar- 
bles,” cemented sandstones, and many 
kinds of igneous and metamorphic 
rocks.*” 

The science of geology “ treats of the 
origin, history, composition and struc- 
ture of the earth. A specialized branch 
of the science, engineering geology, ap- 
plies geologic data, field techniques and 
principles to the study of rocks, soils 
and ground water for the purpose of 
assuring that geologic variables affect- 
ing design and construction will be rec- 
ognized by the engineer. Like the pe- 
troleum and mining geologist, the en- 
gineering geologist is a specialist in a 
restricted field. 

It is the duty of this specialized ge- 
ologist to determine the inherent geo- 
logic structural characteristics of the 
foundation rocks beneath the soil man- 
tle or proposed grading in advance of 
soil mechanics studies. Since stability 
samples are usually recovered by drill- 
ing or boring, it is a gamble with fate 
and funds to spot such drill sites at 
random or on the basis of accessibility, 
roads or what-not, rather than at lo- 
cations most likely to reveal geologic 
information of maximum value. Yet 
random location of drill sites, with 
complete disregard of geology, is more 
frequent than might be supposed. 

Project costs are frequently reduced 
when the geologist and the foundation 
engineer cooperate in determining an 
adequate field program, including the 
drill-hole layout. A realization of the 
need for this fundamental teamwork is 
slowly gaining momentum against a 
general apathy. It is required in only a 
few jurisdictions under certain circum- 
stances, yet slope failures continue to 
accelerate in hillside environments. 

The public, and surprisingly many 
engineers, tend to overemphasize the 
load the proposed structure will exert 
on a fill, rather than to properly con- 
sider the load the fill imposes on the 
foundation rock. Taking a rough esti- 
mate of 3,000 Ib per cu yd for the fill 
and a residence with a plan area of 
2,000 sq ft, it will be found that rough- 
ly each 2 ft of fill depth beneath the 
house weighs as much as the house it- 
self. Fills in hillside subdivisions are 
now planned with maximum depths of 
200 ft, or roughly 100 times the weight 
of such a residence. Generally speaking 
then, a residence with extensive land- 
Scaping, appurtenant structures and 
even a swimming pool, exerts but a 
small part of the load that is imposed 
on the foundation rock. Small wonder 
that the geological structure of such 
foundation rock should occupy a prom- 
inent place in the thinking of the foun- 
dation engineer. 


The following examples, taken from 
actual case histories, illustrate how a 
failure to evaluate subsurface geology 
can completely negate foundation en- 
gineering conclusions based on stand- 
ard field and laboratory practice. 

Example 1. In Fig. 1 an ancient, 
stabilized landslide mass in folded sed- 
iments is capped by younger and more 
resistant conglomerates sand- 
stones. The grading plan for a subdi- 
vision contemplated stripping some 
800,000 cu yd to form a terraced pro- 
file. Issuance of grading permits and 
final approval by the government agen- 
cy involved was contingent on favora- 
ble joint findings of geologists and 
foundation engineers. A casual en- 
gineering examination of the site be- 
fore grading led to the inference that 
failure was most likely to occur toward 
the highway. 

Large-scale geological stadia map- 
ping, followed by a mutually approved 
drill campaign, clearly showed on the 
geological sections that the ancient slip 
surfaces most likely to be reactivated 
in event of failure, would result in a 
component of movement toward the 
canyon instead of toward the highway. 
The stability calculations, outlook, 
grading and drainage plans were adjust- 
ed accordingly. 

Example 2. This example, Fig. 2, 
shows a typical oversimplification of 
the problem of bedding. The mature 
topography, sculptured in fissile shales, 
had a poor stability record because of 
frequent dip-slips. A proposed subdi- 
vision plan, prepared without adequate 
geologic study, was vetoed by the gov- 
ernment agerecy involved because it 
called for cuts at “B” (Fig. 2). Exca- 
vation was finally permitted at “G” 
because it was felt that failure by slip- 
page along a bedding plane could not 
occur if slopes were held to 1 vertical 
on 1% horizontal or flatter. If the beds 
dip into the hill, failure should not oc- 
cur, or so it was believed. Shear and 
other physical laboratory tests showed 
a suitable factor of safety. Neverthe- 
less, subsequent geological mapping 
made only after a costly slide at point 
“G,” showed a highly brecciated and 
gougy fault awaiting only undercut- 
ting by a bulldozer to allow about 
$200,000 in property to take the fate- 
ful slide down its foot wall. The tax- 
payers, the subdivider, the contractor 
and the “soils laboratory” involved, 
are all defendants. 

Example 3. This is an example of 
a classic failure of a fill that followed all 
the code rules and regulations but ig- 
nored the variables imposed by na- 
ture. See Fig. 3. The grading plan ig- 
nored bedrock geology, but shear, co- 
hesion, and tests of bearing value 
showed a factor of safety of 2.0 against 


June 1960 * CIVIL ENGINEERING 


150 
A 
150 
68 


B 
Disapproved | 


G 
Approved 


Before failure 


Drain terrace 


After failure 
Finished grade Engineered 


Mandatory “corrective” 


planting 


= 


Benching 


Berm 


fault 


BAC: 
SAS, 


Fractured slate 


FIG. 2. This figure shows a typical ov 


wg 


of the 


problem of bedding. Physical laboratory tests showed a suit- 
able factor of safety for a cut at “G” at this site. However, a 
brecciated and gougy fault caused about $200,000 worth of 
property to take a fateful slide down its footwall. 


a permissible minimum of 1.5. Fill 
was compacted to 90 percent minimum, 
sloped at 1 vertical on 114 horizontal, 
terraced with paved drains for erosion 
control, “correctively planted,’ and 
the subgrade terraced before emplace- 
ment. Unforeseen was a dip-slip along 
an undetected break in the slatey bed- 
rock. This was revealed during the 
subsequent geological mapping for pre- 
paration of evidence for the inevitable 
lawsuit and insurance subrogation pro- 
ceedings. 


Basic rules 


There is an ideal chronology for slope 
stability studies, and the basic rules 
should be followed in sequence so far as 
conditions permit. This check list is 
suggested for the guidance of financial 
institutions, subdividers, contractors 
and engineers charged with responsi- 
bility for the control of earthwork sta- 
bility. 

1. Check whether the proposed grad- 
ing or construction is wholly or in part 
located in a hillside, seacliff, wave ter- 
race, or narrow valley environment, or 
against the base of hills or mountains. 
Check the structural geology by geo- 
logical reconnaissance before land is 
purchased or elaborate tract and grad- 
ing plans are prepared. 

2. Check, provided the geological 
reconnaissance is favorable, the stabil- 
ity characteristics as determined by a 
team composed of: (1) an engineering 
geologist trained and experienced in 
this specialty, adequately supported by 
basic surveying instrumentation and 
personnel; and (2) a foundation en- 
gineer who is a civil engineer specifi- 
cally trained and experienced in this 
specialty, supported by requisite field 
and laboratory equipment and person- 
nel. 

3. Check the educational and experi- 
ence backgrounds of the consultants. 
Talk to other clients and public offi- 
cials. Unearth any reference you can. 
“Registration” or an advanced degree 
alone is no guarantee of professional 
competence. Until registration laws and 
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curricula are strengthened, this is a 
fundamental consideration. 

4. Check to see that the drill-hole 
pattern, if drilling is required, is joint- 
ly approved before penetration, by 
both the geologist and the foundation 
engineer, and that cores and cuttings 
are logged by both. 

5. Check to be certain that large- 
scale areal geology maps and cross sec- 
tions, prepared preferably by methods 
as accurate as stadia surveying, are 
submitted both to the foundation en- 
gineer and to the control agency, and 
that geological conclusions are clearly 
stated with some statistical estimate of 
the stability of the rock structures. 

6. Check to ascertain that the foun- 
dation engineering conclusions consider 
both geological findings and _ local 
codes. Code compliance alone does not 
guarantee protection. 

7. Check to see that the grading plan 
is prepared only after the findings of 
the geologist and foundation engineer 
have been made, not vice versa. Plan 
modifications cost money. 

8. Check the management and em- 
placement of fills predicted on joint 
decisions of both design and founda- 
tion engineers, with due consideration 
of structural geological characteristics 
of subfill foundation rocks. Large-scale 
field shear tests should be made to cor- 
relate compaction with fill design. The 
prototype field test should be witnessed 
by the government agent, geologist and 
foundation engineer. 

9. Check and follow up both geolo- 
gist and foundation engineer to be sure 
that periodic field inspections are made 
during grading. Unexpected revelations 
may require modification of the origi- 
nal grading plan.’ 

10. Check the architect to be cer- 
tain that architectural designs and 
specifications encompass provisions dic- 
tated by the stability characteristics 
and structural geology of the site. The 
plot plan should fit the stability en- 
vironment, not vice versa. 

11. Check the relationship of flora to 
“skin” stability by adopting the rec- 


FIG. 3. Here fill and grading plans followed all the code rules, 
but a dip-slip along a break in the slatey bedrock caused 
trouble. Break was revealed by subsequent geological map- 
ping, done for preparation of evidence in the inevitable law- 
suit and insurance subrogation proceedings. 


ommendations of a landscape architect 
following a conference with the geolo- 
gist and the foundation engineer. Do 
not depend upon gardeners, nursery- 
men, etc. 

12. Check the possible effects of in- 
troducing subsurface moisture into 
bedrocks from cesspools, seepage pits 
and the like. Most codes are passé in 
this respect, made still more obsolete 
by such modern innovations as the gar- 
bage grinder. Both the foundation en- 
gineer and the geologist should be fully 
informed of the anticipated subsur- 
face hydrologic input; it frequently af- 
fects bedrock stability. 

The writers express sincere thanks 
for able and constructive criticism of 
this article by John T. McGill, Geolo- 
gist, U. S. Geological Survey; L. T. 
Evans, consulting foundation engineer; 
and R. Bruce Lockwood, consulting 
geologist, all of Los Angeles, Calif. 
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= M-m tables for deflection calculations 


me H. H. FICKEL, Bridge Design Engineer, Meissner Engineers, Inc., Chicago, Ill. 

Calculation of deflections by the The accompanying table has been 
method of virtual work has been the copied and adapted from a publication g 
subject of two recent articles, one by of the University of Munich, Germany. | 
Elwood Heinz, A. M. ASCE, in the A table of similar nature, but less com- Bkips 13 I 4). [5 
November 1958 issue (vol. p. 853) and prehensive, appears in Theory and Prac- T 7 
one by Prof. Charles W. Cunningham, tice of Reinforced Concrete, by C. W. | 
F, ASCE, in the March 1959 issue Dunham, F. ASCE (McGraw Hill, Inc., 8 : 
(vol. p. 175). Both articles deal with the 1944, page 526). | Sf 
numerical work involved in integratin 
the product of two functions. The ae Example 1. Consider the frame of k i Ls 
cedures proposed are limited in scope Mr. Heinz’s article shown in the accom- | a : : 
as far as they presuppose at least one = PANying Fig. 1 (a). J = constant, hence | ‘ 
function to be linear and they appear L’=L. 
to be laborious considering that tables As ie pointed out by Prof. L. C. | 
exist which cover a wide range of Maugh, F. ASCE, in the January 1959 ry ~75.2/1 ds is 
moment diagram combinations. The Sve (vol. p. 33), the m-diagram need P 7 
writer’s previous experience that these only be taken on a free cantilever. See FIG. 1 (a) iy Memes 
tables are unknown to the majority of Fig. 1 (a) and (6). 
North American engineers has been With the moment diagrams as shown, pte 

Za: confirmed by the articles mentioned Col. 2 of 3 M-m tables gives 
and he wishes therefore to present and 

illustrate the use of one the more FIG. 1 (b) 

elaborate M-m tables. = 10,640 Fixed re 
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-e at the point where the 
(I+ f+ 3 triangular load is zero. 
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Example 2. Find the rotation a of 
point A of the simple beam of varying 
I as shown, due to a uniform load p. 
See Fig. 2. Because of the discontinuity 
of J, two distinct operations are neces- 
sary. 


Loading 


Equals 


From A to C, =05X05 L=0.25 L 


1 
12 8 
From C to B, L’ =1X05L=0.5L 
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The equations of the cubic parabola: 
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5.5 
3+5 0.5) 0.25L=—pL 
(3 + 5 X 0.5) 0.25 L 394 PL 


Column 2 gives 


2 
El.ace = 0.5 X 0.5 L 


3 


and by summation 


= 256 ? 
Example 3. Find the horizontal dis- 

placement of the free end of a parabolic 

arch under trangular loading with J, 

= I cos ¢ and disregard rib shortening. 

See Fig. 3. 


EI,a= 


Column 9 gives 


2 3 


Example 4. Assume a _haunched 
girder of which the /,/I distribution 
can be approximated by a cubic par- 
abola as shown in Fig. 4. Find the rota- 
tion at A due to a moment M at B. The 
M and m diagrams in the table represent 
algebraic functions, not necessarily bend- 
ing moments. It is possible therefore to 
substitute m’ = I,/I and M’ = M XK m. 

Furthermore the new function m’ 
may be represented by the sum of its 
component parts, and as illus- 
trated so that 


[uw Mim, + 


Column 1 gives 


aML 


1 
3 6 
Column 9 gives 
M 
and by summation, 
EI, a = M L (a/6 + 6/30). 


EI, a2 = bML 
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Computing prestressed concrete 
composite sections 


HANS R. SCHAEFFER, M. ASCE, Civil Engineer, John Sardis & Associates, San Francisco, Calif. 


The designer of prestressed concrete 
composite sections, composed of precast 
and poured-in-place parts, is confronted 
with a tedious determination of the re- 
quired prestress forces and stresses for 
various sections and loading conditions. 
To facilitate these calculations, the fol- 
lowing method of tabular computation 
is proposed. 


Notation: 

A, = area of precast concrete section, 
in.? 

c.g.p. = center of gravity of precast 
section 

c.g.s. = center of gravity of pre- 
stressed steel 

D.L. No. 1 = dead load acting on pre- 
east section, that is, girder load plus 
poured-in-place slab 

D.L. No. 2 = dead load acting on 
composite section, such as a sidewalk 

F, = final stress in extreme fiber 

F , = inital stress in extreme fiber 

F,, = stress due to prestress force, P 

G.L. = girder load 

L.L. = live load including impact 

M = moment, ft-kips 

M’, = moment due to P =1 kip, 
ft-kips 

P = prestress force, kips 


P, = final prestress force after losses, 
kips 

P, = initial acting prestress force at 
time of prestressing 

S. = section modulus of composite 
section, in.® 

S, = section modulus of precast sec- 
tion, in.’ 

T.L. = total vertical load 

For further notations see sketch. 


~ 


ei" 


TABLE |. Computction for the example 


(Column numbers in parentheses ) 


(1) (2) 
Sp Se 
1 1 
12,000 12,000 
Moment, ft-kips.......... 
Top etreas, pei............ 0.360 2.260 
Bottom stress, psi......... 0.395 0.641 
(8) (9) 


PRESTRESSING STRESSES 


CEP 
| 
3 
In theory: 
P M 
A> S 
with M’, =1Xe 
1,000 M’ 
F,, ——+—) P.... .(2) 
Sp ( 
1,000 M’ 
(3) (4) (5) (6) (7) 
Verticat Loaps 
G.L. D.L.No.1 D.L.No.2 L.L. T.L. 
M/S» M/Se (4) + (5) 
+ (6) 
333 705 173 710 
925 1,958 76 314 2,348 
—-1,78 —270 -—1,108 — 3,163 
(10) (11 (12) (13) (14) 


Tora. STRESSES 


1,000/Ap M’p/Sp 
Where yo = 3 in., e = 1.42 
ft, Py = 560 kips: 
Top stress, psi........ 2.11 — 3.95 
Bottom stress, psi... .. 2.11 3.60 


Where ys = 6 in., ¢ = 1.17 
ft, P, = 630 kips: 


Top stress, psi........ 2.11 — 3.25 


For P = 1.00 kip Py kips P; kips Final Initial 
(8) + (9) Py X (10) (11) XK 1.23 (7) + (3) + 
(11) (12) 
— 1.84 — 1,030 — 1,268 1,318 — 343 
5.71 3,200 3,940 37 3,096 
— 1.14 — 718 — 884 1,630 41 
5.07 3,200 3,940 37 3,096 


Bottom stress, psi... .. 2.11 2.96 
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Mp. .No.1 Mp.t.No.2 Mut. (3) 


S. 


The procedure is to: 
1. Tabulate 


1 1 

2. Compute stresses at top and bot- 
tom of precast girder due to vertical 
loads. The girder load and D. L. No. 1 
are acting on the precast section, D.L. 
No. 2 and L.L. are acting on the com- 
posite section. (Table I, Cols. 3 to 7) 

3. Choose two or three possible posi- 
tions for the center of gravity of the 
prestressed steel at center of span. 
Record y» and e. M’,=1 X e. Two 
values for this are given in Table I. 

4. Compute stresses for P = 1.00 kip 
(Eq. 2), (Cols. 8, 9, 10). 

5. Choose P;. Values differ for differ- 
ent locations of prestressed steel. 

6. Compute stress due to final pre- 
stress force (Col. 11). 

7. Compute stress due to initial pre- 
stress force (Col. 12). 

8. Add stresses due to T.L. and P; for 
final total stresses (Eq. 3), (Col. 13). 

9. Add stresses due to girder load and 
P, for initial stresses (Eq. 4), (Col. 14). 


Example 

The method is presented for an in- 
terior girder section of a highway bridge 
of 74-ft span. The girder is a 3-ft 6-in. 
standard I-girder as proposed by the 
State of California, Division of High- 
ways. 

The computation of section properties 
as well as of the moments is not shown. 
The results are given in Table I and 
Fig. 1. The values used are: 


For the precast concrete section: 
Area, A, = 474 in? 
Section modulus, at top, Sp: = 
4,320 
Section modulus, at bottom, S, = 
4,750 in.® 
For the composite section: 
Section modulus, at top, S.e = 27,100 
in.’ 
Section modulus, at bottom, Sa = 
7,700 in.* 


Prestress forces and stresses are com- 
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puted at center of girder for two loca- 
tions of the center of gravity of pre- 


stressed steel. This procedure is proposed 
for use whenever the method of pre- 
stressing is not known at the time of 
design and the design has to meet the 
requirements of different prestressing 
systems. In general, forces and stresses 
for two to four different locations of 


Some comments on the format 
of “Civil Engineering” 


To THE Eprtor: Please—can’t you do 
something to stop the “slickerization” of 
ENGINEERING? I refer to the 
mixing up of the news pages with the 
technical articles and the running of 
titles of articles across two facing pages 
so that when pages are torn out for fil- 
ing the subject of the article cannot be 
determined from the top page. 

I’ am quite certain that I speak for 
many members when I lay this plea on 
your doorstep. 

Rosert Leccet, F.ASCE 

Director, Div. of Bldg. Research 

National Research Council 
Ottawa, Canada 


Eprtor’s Note: Part of ASCE News has 
been placed with the technical articles in 
an effort to increase interest in the profes- 
sional activities of the Society. Do you 
like it? Do you now read more ASCE 
News? Is it more difficult to find things 
in Civit ENGINEERING? Thoughtful com- 
ments on the format and content of Civin 
ENGINEERING always are welcome. 


Leakproof concrete tanks 
for aviation fuel 


To THE EDITOR: The article, “Leakproof 
Concrete Tanks for Aviation Fuel,” in 
the April issue, p. 44, is of considerable 
interest and its authors, John J. Closner 
and Mark M. Porat, are to be com- 
mended for their initiative in writing 
it. Two points, however, should be clari- 
fied: 

1. The ultimate compressive strength 
of the concrete was 5,000 psi for the walls 
and 3,000 psi for the roof and floor slabs. 

2. The prime design engineer for the 
facility—consisting of excavation and 
backfill, fuel storage tanks, pipelines, 
pumping station and loading dock—was 
Barnard and Ancira of Dallas, Tex. The 
twelve underground tanks were designed 
by the engineering department of Herrick 
Iron Works under the direction of J. D. 
Naillon, who at that time was Chief En- 
gineer for Herrick Iron Works. Mark M. 
Porat of the Preload Company served as 
structural consultant for the concrete de- 
sign. J.D. M. ASCE 

Consulting Engineer 
Walnut Creek, Calif. 
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prestressing forces should be computed. 
The design drawings would give the 
final prestress forces for the various 
locations of prestressing steel and the 
required concrete stresses at the time of 
transfer of the prestressing force and at 
28 days. 

The initial stresses were computed for 
post-tensioning. The final prestress force 


READERS WRITE 


has been increased by 23 percent to 
accommodate for losses due to shrink- 
age, creep and sequence stressing. In 
general, the initial stresses in a post- 
tensioned system will govern the design. 

The outlined method gives the de- 
signer an easy-to-read computation in 
which he can follow the influence of any 
one load condition. 


. Large-size compression steel used in 1903 


To tHe Epitor: The following com- 
ments are prompted by the article, “Ex- 
tra-Large Bars for Reinforced Concrete 
Columns,” by Vernon E. Swanson, F. 
ASCE, in the February issue, p. 82. 

Some interesting blueprints came to 
light a few days ago during the clean- 
ing out of some of our files. They are con- 
crete drawings prepared in 1902 by Elzner 
& Anderson, architects, for what was at 
that time a remarkable building—the 16- 
story reinforced-concrete Ingalls Build- 
ing in Cincinnati, completed in 1903. 

Ludwig Eid, a German-born engineer, 
was a member of the advisory board on 
which the owner, W. E. Ingalls, relied for 
endorsement of the idea of such a struc- 
ture and approval of the design details. 
Mr. Eid had kept in close touch with 
foreign practice in the developing art of 
reinforced concrete construction and was 
a very early licensee under the Henne- 
bique patents. He forsook the field of 
structural steel to engage in this new in- 
dustry. 

There was a family connection between 
the designing architectural firm and the 
contractors, Ferro Concrete Construction 
Company, which greatly facilitated the 
development of the project, with Henry 
Hooper, of Elzner & Anderson, as design- 
ing engineer. The accompanying sketches 
are copied from the blueprints to show 
the “armoring” of typical columns and a 
typical cast-iron base plate with ma- 
chined bosses for seating the milled ends 
of the “compression” bars in the bottom 
story. 

These bars were made to extend 
through one story in the basement and 
through two stories where used above. 
They were reduced in section successively 
from 31%¢ in. in the basement to % in. 
in the fourth, fifth, and seventh stories. 
Above these stories no compression bars 
whatever were used, the entire load being 
taken by the concrete. The ends of these 
compression bars were milled perfectly 
square and connected by pipe sleeves 
from 12 to 16 in. long, of slightly larger 
diameter than the bars, filled in with ce- 
ment grout. 

The resistance to bending due to wind 
was provided by twisted steel bars ex- 
tending approximately from middle to 
middle of story heights, with the ends at 
joints lapped by short lengths of %4-in. 
bars wired to them. These wind bars 
varied from as many as sixteen 1-in. bars 


in the first story to four 4-in. bars in the 
upper stories, and were placed within the 
\4-in. rectangular hoops. 
Hunter W. Han ty, F.ASCE 
Hanly & Young, Civil and 
Structural Engrs. 
Cincinnati, Ohio 
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Missouri School of Mines Dedicates New C. E. Building 


ASCE officers, past and present, were on hand for recent dedication of the Missouri 
School of Mines new $1,000,000 civil engineering building. Reading left to right are 
James A. Finch, Jr., chairman, Board of Curators: ASCE President Frank A. Marston: 
Dean Curtis L. Wilson, Missouri School of Mines; ASCE Past President Enoch R. 
Needles, distinguished alumnus of the School of Mines and principal speaker at the 
dedication; Prof. E. W. Carlton, chairman, Civil Engineering Department; William 
H. Wisely, Executive Secretary of ASCE; and Dr. Elmer Ellis, president of the Uni- 
versity of Missouri. At the close of the program Mr. Marston addressed a joint 
dinner meeting of the Missouri School of Mines Student Chapter and the Mid-Mis- 
souri Section. Of special interest in the new structure, largest on the campus, are a 
Computer Center and the Needles Conference Room, which was furnished by Mr. 


Needles. 


Engineering Leaders to Re-examine 
Civil Curricula at July Meeting 


Engineering educators from all parts 
of the United States will gather at the 
University of Michigan, July 6-8, for 
what has been described as a vital con- 
ference on civil engineering education 
curricula. The project is co-sponsored 
by ASCE and the American Society for 
Engineering Education. 

Deans and heads of civil engineering 
departments in 138 colleges, universi- 
ties, and institutions with curricula in 
civil engineering accredited by the En- 
gineers Council for Professional Devel- 
opment have been invited to attend 
the conference on an expense-paid ba- 
sis. More than 100 other engineering 
educators are expected to attend. 

The conference is being financed by 
a grant from the National Science 
Foundation. Last December, The Coop- 
er Union received a grant of $43,410 
from the National Science Foundation 
to support a project study of the scope 
and content of undergraduate cur- 
ricula in civil engineering. Two pre- 
liminary planning conferences were 
held at Cooper Union’s Green Engi- 
neering Camp at Ringwood, N. J., at 
which the program for the Ann Arbor 
conference was developed. The plan- 
ning meetings were attended by out- 
standing leaders in the profession as 
well as civil engineering educators. 
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The study underway was proposed 
at a meeting of engineering educators 
held in the summer of 1959 under 
Cooper Union sponsorship. At that 
time the group agreed that civil engi- 
neering education should be re-exam- 
ined in order to reverse decreasing en- 
rollments and to attract better qualified 
students into the field. The recommen- 
dations made by the group resulted in 
the grant from the National Science 
Foundation. 

Expansion in civil engineering cur- 
ricula, perhaps with more emphasis on 
the study of humanities, and lengthen- 
ing the period of study before degrees 
are granted, are among the subjects to 
be considered at the conference. A re- 
port of a study group at one of the 
planning meetings said: “In four years, 
it is impractical to expect engineering 
college men to be fully capable in all the 
fields of civil engineering.” 

The official delegates are those from 
the 138 colleges, universities and insti- 
tutions with accredited civil engineer- 
ing curricula, one from each school, 
plus a delegate from the University of 
California, Los Angeles. The 139 dele- 
gates will be constituted as voting 
members of the July conference. A 
form to facilitate enrollment has been 
provided on page 150. 


The program for the forthcoming 
three-day conference follows. 


Wednesday, July 6 
12:00 noon Luncheon 

Speaker: Felix Wallace, Cooper Union, 
“Background and Objectives of the Con- 
ference on Civil Engineering Education” 
1:30 p.m. Session ]—The Basis of Civil 
Engineering Education 
Presiding: Lee Johnson, Tulane Univer- 
sity 


N. M. Newmark 
The Scope of Civil 
Engineering .............. J.B. Wilbur 


Prepared Discussion ....John Logan 
The Scientific Base for Civil 
Engineering .............. J.L. Waling 

Prepared Discussion ..J.S. McNown 
The Distinction Between 
Engineering and Science .J. W. Graham 

Prepared Discussion ....M. P. White 


Thursday, July 7 
9:30 a.m. Session I]—Proposed Structure 
of the Undergraduate Curriculum 


Presiding: W. P. Kimball, Dartmouth 
College 


The Interchangeable Core ....H. Gray 
Prepared Discussion ...P. F. Chenea 

Building on the Inter- 

changeable Core ...... H. D. Eberhart 
Prepared Discussion ..E. H. Gaylord 


12:00 noon Luncheon— 
Speaker: Earnest Boyce, University of 
Michigan, “India” 


2:00 p.m. Session J/]—Professional De- 
velopment 
Presiding: B. A. Whisler, Penn. State Uni- 
versity 
Post Fifth-Year Educa- 
Prepared Discussion ..V. L. Streeter 
Professional Education 
During Employment ....J. W. Hubler 
Prepared Discus- 
Impact on the Profession ..F. Edwards 
Prepared Discus- 


Friday, July 8 
9:00 a.m. Session ]V—Aims and Objec- 
tives 
Presiding: R. E. Stiemke, Georgia Insti- 
tute of Technology 
Long-Range Goals in Civil 
Engineering Education ..J. E. McKee 
Prepared Discussion ....D. H. Pletta 
Summary of Confer- : 
General Discussion 


ASEE Annual Convention 


The American Society for Engineer- 
ing Education will hold its annual con- 
vention at Purdue University, June 
20-24. Details from Prof. Mark Rob- 
erts, Purdue University, Lafayette, 
Ind. 
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For those who found it impossible to 
attend the 1960 Nuclear Congress, and 
to obtain printed copies of papers at 
the Congress, provision has been made 
for mail order distribution. These ar- 
rangements have been made as a part 
of the first objective of the Congress, 
“to provide free exchange of knowledge 
in the subject area between engineers 
and scientists: and the industry which 
is dependent upon such information.” 

The Nuclear Congress, held in New 
York City’s Coliseum, April 4-7, pro- 
duced new information in a variety of 
subject areas related to the application 
of nuclear energy for mankind’s bene- 
fit. A total of 62 papers were presented 
in the streamlined technical program. 
These papers were carefully selected so 
as not to duplicate any presented dur- 
ing other atomic conferences, and to 
fill gaps in information currently avail- 
able. 

The following listing includes papers 
containing information of primary in- 
terest to civil engineers. These papers 
may be ordered by number, or the 
complete set may be obtained. The 
price is 50 cents per paper, or $20 for 
the set. Address all orders to the 1960 
Nuclear Congress, 29 West 39th Street, 
New York 18, N. Y. 


Paper 10—“Results of 1959 Nuclear Power 
Plant Containment Tests” 
by Alf Kolflat, Sargent and 
Lundy. 

Paper 11—“Review of Shippingport Oper- 
ations—Site Factors” 
by John E. Gray, Duquesne 
Light Co. 

Paper 13—“Civil Engineering Aspects of 
Nuclear Power Plants” 
by R. W. Kupp and J. C. 
Tourek, Vitro Engineering Co. 

Paper 14—“Sites for Nuclear Power Plants 
for Large Spanish Utility” 
by Jamie Mac-Veigh, Presi- 
dent, Tecnatom. 

Paper 15-“The Army Nuclear Power 

Program” 
by Donald G. Williams, Colo- 
nel, Corps of Engineers; Chief, 
Army Nuclear Power Program. 

Paper 16—“BuDocks Role in the De- 
velopment of Nuclear Power 
for the Navy’s Shore Bases” 
by W. J. Christensen, Com- 
mander, CEC, USN, Manager, 
Atomic Energy and Applied 
Science Branch, BUDOCKS, 
Dept. of the Navy. 

Paper 18—“Comparative Study of the 
Natural Uranium Graphite 
Moderated Gas Cooled Reac- 
tors” (U. S., British, French, 
ete.) 
by Robert Gibrat, President, 

Indatom. 
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1960 Nuclear Congress Papers Available 


Paper 19—“Status of Regulation at the 
Municipal Level” (protecting 
public health) 
by Hanson Blatz, N. Y. C. 
Health Dept. 

Paper 21-“Status of Regulation at Fed- 
eral Level: Responsibilities of 
the U. S. Public Health Serv- 
ice” 
by Francis J. Weber, Chief, 
Div. of Radiological Health, 
Dept. of Health, Education and 
Welfare. 

Paper 22—“Current Status of Internation- 
al Regulatory Activities in the 
Field of Public Health as Re- 
lated to Atomic Energy and Its 
Uses in Industry” 
by A. I. Galagan, International 
Atomic Energy Adm., United 
Nations 

Paper 27—“Operation and Experimental 
Use of Battelle Research Re- 
actor” 
by A. M. Plummer, J. N. Anno, 
and J. W. Chastain, Jr., Bat- 
telle Memorial Inst. 

Paper 28—“Operating Experience with In- 
Pile Loops at ORNL” 
by J. A. Cox, ORNL 

Paper 29—“Construction and Operation 
of The McMaster Nuclear Re- 
actor” 
by W. H. Fleming, McMaster 
Univ. 

Paper 30—“Design of a Hot Laboratory 
for Metallurgical Research in 
Germany” 
by W. Stephan, GFKF Inst. 
Fur Rector—Werkstoffe, As- 
chen, Germany. 


Paper 31-“Applications of Swimming 
Pool Reactors” 


by Mrs. J. Libert, Indatom. 


Paper 37-“Strontium 90 in Surface Wa- 
ter” 
by C. P. Straub, L. R. Setter, 
P. F. Hallbach, and A. S. Gol- 
din, Dept. of Health, Education 
& Welfare, R. A. Taft Sanitary 
Eng. Center. 


Paper 38—“Continuous Calcination of 
Aqueous Waste Solutions by 
Radiant Heat” 
by R. T. Allemann and P. M. 
Johnson, General Electric Co. 


Paper 39—“Surveillance of a Municipal 
Water System to Assure Con- 
trol Radioisotopes—A Study 
of the Hanford Atomic Prod- 
ucts Operation” 
by Robert L. Junkins, Hanford 
Atomics Operation, Richland, 
Wash. 


ASCE Membership as of 
May 9, 1960 

Associate Members ....... 18,161 
Honorary Members ........ 47 


Long-Time Society Employee Honored 


On behalf of the So- 
ciety, President Mar- 
ston presents a wrist 
watch to Margaret 
Maurer in recogni- 
tion of 25 years of 
service on the ASCE 
staff. Miss Maurer 
joined the staff in 
1935 as a secretary, 
and is now an ad- 
ministrative assist- 
ant in the Executive 
Secretary's office, 
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Division Doings 


Hydraulics Division Conference 


A salt water cruise and a mountain 
trip are additional features of the 
Ninth National Conference of the Hy- 
draulics Division, to be held in Seattle, 
Wash., August 17-19. 

The mountain trip is a pre-confer- 
ence all-day guided tour, on August 16, 
through the Seattle City Light’s inte- 
grated three-dam hydroelectric proj- 
ect, located in the northern Cascade 
Mountains near the Canadian border. 
This trip combines mountain scenery 
with technical interests, and includes 
transportation by bus, boat, and in- 
clined railway. Lunch will be served at 
the project. A salmon barbecue is 
scheduled for the evening of August 17, 
the first day of the formal conference. 
The meal will be served on the beach, 
following a boat trip through the Chit- 
tenden Locks and across Puget Sound. 
Both the Skagit trip and the salmon 
barbecue have been arranged as family 
events. The traditional evening ban- 
quet will be held on August 18. 

Ful) details of the technical pro- 
gram, as well as information on social 
events, accommodations and the like, 
will be printed in the July issue of 
ENGINEERING. 


Power Division Helps 
with Power Conference 


Nearly 3,000 attended the 22nd an- 
nual meeting of the American Power 
Conference, held in Chicago recently 
with the largest registration in the his- 
tory of the conference. 

The American Power Conference is 
an annual event sponsored by the Illi- 
nois Institute of Technology, with the 
cooperation of fourteen universities 
and nine professional societies. ASCE, 
which has long cooperated in the con- 
ference, has taken an especially ac- 
tive part this year. The Power Con- 
ference is arranged with as many as 
five simultaneous meetings in fields of 
interest to engineers associated with 
the power industry. Primary empha- 
sis is on steam power, but this year 
there was one full day of sessions on 
hydroelectric power. Other meetings of 
interest to civil engineers were a half- 
day session on water technology, in- 
cluding discussion of surface-cooling 
effects of ponds for cooling water sup- 
ply, and a session on electrical trans- 
mission in which the design and test- 
ing of a steel transmission tower for a 
345-kv power line was discussed. An- 
other paper described determination of 


For Air Transport Division officers Chicago's O'Hare Airport proved a logical meeting 
place. Significant action of this meeting of the Executive Committee was early 
planning for an international conference on engineering aspects of air traffic safety 
as a cooperative endeavor with other groups. Seated are Chairman Reginald Suther- 
land and Board Contact Member Thomas Fratar. Standing, in usual order, are Ronald 
White, William Alexander, William Boland, and Don Reynolds. 


moisture and density in large coal piles 
using nuclear probes which were origi- 
nally developed for soil density tests. 

A half-day session on central stations 
and auxiliaries was sponsored by the 
ASCE Power Division. Presiding at 
this meeting was Marcel P. Aillery, 
chairman of the Power Division Execu- 
tive Committee, with Richard N. Berg- 
strom as co-chairman. The papers de- 
scribed difficulties encountered with 
large concrete chimneys and various 
types of auxiliary equipment for pow- 
er plants. 

A special evening session on ad- 
vanced power concepts described the 
future of such subjects as magneto- 
hydrodynamics. 


EJC Studies Decline 
In Freshman Enrollment 


The causes for the decline in fresh- 
man engineering enrollment in the 
United States were revealed in a spe- 
cial survey conducted by the Engineer- 
ing Manpower Commission of Engineers 
Joint Council. The study covered in de- 
tail 151 of 231 United States colleges 
which offer degree credit engineering 
courses. Approximately one-half of 
these reported a lower freshman en- 
rollment in the fall of 1959 than in 
1958. An increasing number also dis- 
closed greater attrition rates for engi- 
neering students. 

Geographic areas most affected by 
the enrollment decline are the South, 
South Central, and Mountain states. 
Public institutions in these areas are 
the ones particularly affected. Private 
institutions—particularly in the East 
and Midwest—did not suffer as large a 
decrease. 

Reasons for the decline (compiled 
from the statements of 151 engineering 
deans) appear to be: 

1. Increased interest by qualified 
students in other fields of science, es- 
pecially since the space age has glam- 
orized science in public opinion. 

2. Concern over the rigors and de- 
mands of engineering education. 

3. Decrease in applications from stu- 
dents possessing genuine interest and 
motivation for engineering. 

Copies of the study are available 
from Engineers Joint Council, 29 West 
39th Street, New York 18, N. Y. 


76 


> 


Society Commends Student Chapter Work 


President Marston has announced 
the annual awards to Student Chapters 
for outstanding work during 1959. Fif- 
teen Student Chapters have been hon- 
ored with Certificates of Commenda- 
tion, and 63 Chapters have been 
awarded Letters of Honorable Men- 
tion. 

Chapters receiving Certificates are: 


Northeastern Region 
University of Maine 
Manhattan College 
University of New Hampshire 


Middle Atlantic Region 
Carnegie Institute of Technology 
University of Cincinnati 
University of Maryland 


North Central Region 
Kansas State University 
South Dakota State College 
Washington University 


Western Region 

University of Arizona 

Montana State College 
University of Southern California 


Southern Region 

Southwestern Louisiana Institute 
Texas Technological College 
University of Virginia 


The Letters of Honorable Mention 
commending Chapters for their excel- 
lent work have been awarded to the 
following schools: 


Northeastern Region 

Polytechnic Institute of 
(Day Session) 

Brown University 

Clarkson College of Technology 

Cooper Union 

The City College of New York 

University of Massachusetts 

Newark College of Engineering 

Northeastern University 

Rensselaer Polytechnic Institute 

University of Rhode Island 

Rutgers University 

Syracuse University 

University of Vermont 

Yale University 


Brooklyn 


Middle Atlantic Region 
University of Delaware 

Johns Hopkins University 

The Drexel Institute of Technology 
Villanova University 

University of Detroit 

West Virginia University 
University of Michigan 
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Fenn College 

Case Institute of Technology 
Lafayette College 
University of Dayton 


North Central Region 
University of Arkansas 
Northwestern University 
University of Notre Dame 
State University 
University of Kentucky 
University of Missouri 
Missouri School of Mines and Metal- 
lurgy 
University of Nebraska 
University of Oklahoma 
University of Wisconsin 


Western Region 

California Institute of Technology 

University of Colorado 

Colorado State University 

University of Denver 

University of Idaho 

University of Nevada 

Oregon State College 

University of Utah 

Utah State University of Agriculture 
and Applied Science 

Washington State University 

University of Washington 

San Diego State College 


Southern Region 

University of Alabama 

Auburn University 

The Citadel 

University of Florida 

George Washington University 
Georgia Institute of Technology 
University of Houston 


Howard University 

Louisiana State University 

North Carolina State College of Agri- 
culture & Engineering 

University of Puerto Rico 

Rice Institute 

University of Tennessee 

Tulane University 

Virginia Military Institute 

Texas Western College 


Role of Consultant in 


Federal Public Works 


A survey report entitled “The Role 
of the Consulting Engineer in Federal 
Public Works Projects” is now avail- 
able from the National Society of Pro- 
fessional Engineers, 2029 K Street, 
N.W., Washington 6, D. C. The report 
—prepared by the NSPE’s Functional 
Section for Consulting Engineers in 
Private Practice—is based on a survey 
of 1,464 engineering service contracts 
with 17 different government agencies 
and bureaus. 

The report shows that average fees 
charged by private engineering con- 
sultants on government projects are 
considerably lower than widely publi- 
cized cost figures. On total construction 
costs of $4,325,010,612, the report lists 
engineering design contract fees as to- 
taling $127,694,354, resulting in a com- 
puted average percent for design of 
2.95. 

Copies of the 144-page report are 
priced $3 each (half price to NSPE 
members). 


ASCE Technical Activities Discussed at Joint Meeting 


Joint meeting of Nebraska and Iowa Sections was a feature of recent combined 
meetings and conferences in Omaha. The dinner session featured a panel discussion 
on techical activities of the Society. ASCE Vice President Lloyd D. Knapp (center), 
who headed the panel, is surrounded by President Harris Seidel, of the lowa Section, 
and Director N. T. Veatch, of District 16, on the left, and by Don P. Reynolds, Assistant 
to the Secretary of ASCE, and Lawrence E. Miller, president of the Nebraska Section, 


on the right. 
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The Younger Viewpoint 


Zone Il 


Albert C. Nelson 
250 N.E. 51st Street 
Miami, Fla. 


Zone | 


Donald Kowtko 
289 Foxhill Road 
Denville, N. J. 


Committee on Younger Member Publications 
Walter D. Linzing, Chairman; 4751 No. Paulina, Chicago 40, Ill. 


Zone IV 


Judd Hull 
3178 Almeria 
San Pedro, Calif. 


William R. Walker 
4600 Franklin Ave. 
Western Springs, Ill. 


A Job Well Done 


Since August 1958 when “The Younger 
Viewpoint” was initiated in Civit. Enai- 
NEERING, this department has been ably 
conducted by Milton Alpern of the 
Metropolitan Section. His inspiration and 
guidance have done a great deal to make 
this “Voice of the Younger Member” an 
ever-increasing force in the ASCE. It has 
often been said that the hardest part of 
anything is getting it started. Milt has 
done an excellent job of nursing “The 
Younger Viewpoint” along in its early 
days. The Society, especially the younger 
members, is greatly indebted to Milt Al- 
pern for his service and efforts on behalf 
of the membership. As Milt moves on to 
other activities we wish him the best of 
luck and send him our thanks for the fine 
job he has done on “The Younger View- 
point.”—W. D. Lirizing 


Flashback— 


A few of the main impressions that 
Milton Alpern has gained over the past 
two years in administering this column 
make very worth while reading. His com- 
ments follow: 


A New Communication Medium 


“To have participated during the birth 
and infancy of this column as a new com- 
munication medium was at once an hon- 
or, a privilege, and a frustrating expe- 
rience. It was, however, also a pleasure to 
work with the very cooperative commit- 
tee members who have been listed on the 
masthead for every issue. 

“At this time of turning over the chair- 
manship to the very capable hands of 
Walter Linzing I feel impelled to report 
briefly on the pattern that seems to have 
become evident from the collection of 
younger viewpoints that have crossed my 
desk during the past many months: 

“Tt seems that we Civil Engineers are 
not too happy with our lot and that the 
crux of this dissatisfaction may be the 
lack of appreciation and respect for what 
we do by both ourselves and those whom 
we serve. And this is, indeed, a paradox 
since even casual perusal of the world 
about us shows that the Civil Engineer- 
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ing proiession has indeed provided the 
material backbone and substance of our 
civilization. Certainly we have nothing to 
be ashamed of! 

“Perhaps, in the zeal exerted by our 
professional forbears to establish a pro- 
fession that was perfectly honorable and 
ethical—perhaps the goal was overstepped 
to the extent that we now find ourselves 
placing the service motive too far above 
that of the ‘persona] gain’ that is so 
necessary to guarantee the continuance of 
this service! Perhaps it is basically an in- 
adequate fee structure that is causing the 
Younger Viewpoint to consist of com- 
plaints about salaries, about inadequate 
attention by members of the practicing 
profession to the development of engi- 
neering education, about poor college re- 
cruiting practices! Would the existing 
apathy by members of our profession for 
matters of professional concern be de- 
creased sharply if our fees would permit 
all civil engineers to take time for 
thought, reflection and community and 
professional service instead of only the 
very few dedicated or financially fortu- 
nate ones? 


Greater Response Called For 


“In retrospect, probably my most sig- 
nificant impression has been the initial 
and long-standing lack of response of our 
people to the opportunity for expression 
offered by this page. It is with sincere 
pleasure that there is now detectable an 
apparent increasing interest in the page. 
With hope that I may have contributed 
something to the growth of our profes- 
sion by the stumbling efforts of the past 
months, I extend my best wishes to the 
fine committee in its future work.” 


This Month’s Editor 


This month’s editor is Judd Hull, Zone 
IV representative, who has edited and 
forwarded the following material from the 
West Coast: 


Answer to Disillusioned 
Young Engineer 


“T strongly disapprove of G. J. Stepan- 
ek’s letter published on page 90, April 


1960 issue of Civin In re- 
sponse I present my views of ASCE writ- 
ten in a letter to 36 young engineers 
employed by the Department of Water 
and Power, City of Los Angeles: 


‘By vour graduation in civil engineering, 
you have demonstrated your interest in 
the civil engineering profession. Since 
your graduation, you have been employed 
in the Water System, Department of 
Water and Power, where at first you com- 
pleted a substantial orientation program 
in basic civil engineering procedures prac- 
ticed by a water utility of the Depart- 
ment’s magnitude. 

‘To enhance your standing among the 
civil engineers, to acquire stature and pro- 
fessional consciousness, I can think of no 
better way than affiliation with the Ameri- 
can Society of Civil Engineers. For the 
young engineer especially, ASCE pro- 
vides wider sources of technical informa- 
tion; stimulates professional activity on 
the national and local levels, gives special 
attention to the professional and economic 
aspects of the practice of civil engineering, 
and guards against forced affiliation of 
civil engineers with various unions. Mem- 
bership in ASCE carries a degree of pro- 
fessional standing second to no other 
organization! 

‘I cordially invite you to join the 
ASCE! You may do so by filling in the 
enclosed application blank, then tele- 
phone me, Extension 3898, and I shall 
process it for you. The enclosed “Infor- 
mation” sheet will answer many of your 
questions. 

Frep Camp, Chairman 
New Members Committee 
Los Angeles Section, ASCE’ 


The Importance of Registration 


The following excerpts on registration 
will be of interest. 

“For any young engineer to take the 
attitude that registration for him is un- 
necessary because it is not required by his 
employer may, at some future date, be 
disastrous to his career. Many govern- 
ment agencies, at national, state and local 
levels, are starting to recognize the value 
of registration as a qualification for pro- 
fessional engineering positions, particu- 
larly those of greater responsibility. If 
the trend continues, it appears likely that 
by the time most of today’s young engi- 
neers are ready for retirement, registra- 
tion may be a requirement for most 
engineering positions of importance in 
government and industry. 

“Possibly a more important factor 
which will, in future years, make profes- 
sional registration of real value to to- 
day’s young engineer is the gradual 
recognition by the American public of 
registration as the qualification for an in- 
dividual to practice engineering and to call 
himself an engineer. The attitudes of 
government and industry are largely re- 
flections of the attitudes of the US. 
public. The public already accepts and 
demands state registration as the quali- 

(Continued on page 80) 
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“For want of a nail . . . the battle was lost.” 
This might well be the epitaph for many a 
tardy survey. The right surveying acces- 
sories can do wonders to speed a field 
party’s operation... and the lack of same 
can cause delays in a hundred minor ways 
a day. How goes the tempo of your work 
lately?... 


Does your flagging really flag? 
This K&E flagging does everything but tie 
its own knot. Made of tough, embossed 
vinyl plastic, it’s practically impervious to 
time and tempest. Unlike the “quick-to- 
quit” red cloth commonly pressed into 
flagging service, this plastic flagging resists 
wind ravel like the stake itself, remains 
supple even at — 35° FE, tears quick and 
clean, has exceptionally high tensile 
strength, and takes both pencil and ball- 
point pen like paper. Available in five 
high-visibility colors (red, yellow, blue, 
orange and white), K&E Plastic Flagging 
(No. 6525) measures 14%” in width and 
comes in handy 4” diameter, 300’ rolls. 
Great for gift wrapping and decorating, 
too! 


You're only as good as your scales 
A complete line of hard-to-get items has 
long been a K&E specialty. Of particular 
interest here is K&E’s comprehensive line 
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Some Ideas 


for your file of practical information on 
surveying... from 
L___——~— —~—-~ KEUFFEL & ESSER 


| 


makes for truly precise readings, and works 
easily —no juggling act required, just a 
fairly steady hand. 


of Leveling Rod Replacement Scales. 
Available for all K&E metal-face rods, 
these replacement scales are marked in the 
conventional pattern and design in feet, 
10ths and 100ths. In addition, they feature 
“ready-reading” foot numbers in red be- 
tween the 3rd, 4th, 6th and 7th tenths to 
facilitate reading on short shots when the 
main foot marks are likely to be outside 
the field of view. 


If your off-the-rod readings seem to be a 
bit fuzzy lately, don’t throw out an ex- 
pensive rod, simply replace the face with 
an inexpensive new scale. It takes but a 
few minutes with a screwdriver and small 
hammer to install one of these nominally- 
priced replacements. And how about carry- 
ing a spare for emergencies? 


Should a leveling rod be level? 
The unassisted naked eye — despite its 
widespread popularity — is not the tool to 
guarantee a vertical leveling rod. A handy 
K&E device called a Rod Level (No. 
N6299) is the proper Rx here. It’s a simple 
bubble unit on a long-angle contact arm 
that affixes to the edge of the leveling rod 
in semi-permanent fashion. When the bub- 
ble is centered, the rod is vertical... and 
no mistake about it! This inexpensive but 
accurate device eliminates guesswork, 


Now, for carrying this equipment... 
...May we suggest the handsome Sur- 
veyor’s Leather Bag (No. 6540)? Here’s 
a sturdy carry-all expressly made to with- 
stand the rigors of field work. Heavy-duty 
stitched throughout, it has an adjustable 
shoulder strap with movable pressure-pad, 
rust-resistant brass hardware, separate pad 
and paper slot, roomy interior pocket, and 
a rich riding-boot finish in natural tan. 
Measuring 10” high by 12” across by 242” 
wide, it affords plenty of room for field 
book, plumb bob, tacks, targets, pencils, 
keel, measuring tape, numerous rolls of 
plastic flagging, replacement scales, and a 
rod level... to say nothing of your lunch, 
a few trout flies, etc. 


All these and other K&E time-savers are 
available from your local K&E Dealer 
+..oOr you can send us the coupon be- 
low for further information. 


KEUFFEL & ESSER CO., Dept. CE-6, Hoboken, N. J. 


Please send me further information on: 


[ Leveling Rod Replacement Scales 
(0 Surveyor’s Leather Bag 


(0 Plastic Flagging 
O Rod Level 


Name & Title. 


Company & Address. 


1532 
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fication for an individual to practice 
other professions, and there is no reason 
to think that it will not demand regis- 
tration as the prerequisite for the 
practice of engineering, whether as an 
individual employed by industry, gov- 
ernment or as a consultant. 

“It is this writer’s belief and fervent 
hope that trends toward increased recog- 
nition of the importance of engineering 
registration will continue. Certainly no 
voung engineer can afford to take the 
chance that registration will never 
be required for his continued profes- 
sional advancement.” 

Mitton L. SHarp, A.M. 
Reno, Nev. 


Review Courses For Licensing 
Examinations 


Another interesting letter deals with 
licensing examinations: 

“I was interested in the comments 
(Civit ENGINEERING, December 1959) re- 
garding pros and cons of the review 
course for the licensing examinations 
given in New York State. I suspect that 
most all the states provide a similar 
course or else the need is met by in- 
dividuals forming study groups prior to 
the exams. I myself feel that the review 
course or study group is necessary as well 
as beneficial to the engineering profes- 
sion. 

“In most cases the applicants’ experi- 
ence has been narrowed down to just one 
or two facets of civil engineering due to 
job or employer requirements. Both the 
exam and the review force the applicant 
to become re-aware of the civil engineer- 
ing field in its complete form. In our com- 
plex engineering society of today this 
awareness is a basic requirement for the 
truly professional engineer. 

“As far as the exam review or study 
group being a quick relearning of prob- 
lem-solving techniques, let’s face the 
facts. A certain amount of an engineer’s 
ability to perform professional services is 
dependent on a knowledge of problem- 


solving techniques, while the rest of his 
services are dependent on the ability 
(which problem-solving techniques help 
to develop) to approach a general prob- 
lem in a logical, concise manner. Most 
exams that I have seen provide questions 
in problem form that test these two 
fields of ability reasonably well. Ques- 
tions concerning the latter ability are 
hard to find because they involve a de- 
gree of judgment in most cases and do 
not lend themselves to problem-type 
solutions. The answer to this, I believe, 
can be found in the essay-type question. 
“As an example of essay-type ques- 

tions, consider those given in the law 
exam in most states. Part of the exam 
is based on a factual knowledge of law 
(which corresponds to problem-solving 
techniques) and the rest is based on how 
good an argument in essay form the ap- 
plicant can give to a particular case in- 
volving the law even though no specific 
answer is possible. This type of question 
certainly is a test of professional think- 
ing when graded by experienced lawyers 
and analogous questions should be in- 
cluded in professional exams for engi- 
neers.” 

R. H. Turry 

Instructor, Civil Eng. 

University of Idaho 


New Members 


It is a fact that the largest single con- 
centration of potential members of Local 
Sections are within the Associate Mem- 
ber age group. How do we solicit parti- 
cipation of these non-subscribing Associ- 
ate Members? Creation of an Associate 
Member Forum in each Section? Solicit 
this group by a letter outlining the ad- 
vantages of local participation? Appoint- 
ment of Associate Members to all local 
committees? Closer coordination of Lo- 
cal Sections and Student Chapters? Per- 
sonal solicitation by the Membership 
Committee of engineering offices, both 
public and private, where there is a large 
concentration of eligible potential mem- 
bers? What are your suggestions? 


DANIEL W. MEAD PRIZES: 


FREEMAN FELLOWSHIP: 

J. WALDO SMITH HYDRAULIC 
FELLOWSHIP: 

RESEARCH FELLOWSHIP: 


ERNEST E. HOWARD AWARD: 


SOCIETY AWARDS AND FELLOWSHIPS AVAILABLE 


1960 contest closed May 1, #960. See 4960 Of- 
ficial Register, page 149. Topic for 1961 contest 
to be announced later. 


1961 contest to be: announced. See Official 
Register, page 154. 


1961-62 contest closes April 1, 1961. See Of- 
ficial Register, page 156. 


1961 contest closes Jan. 1, 1961. See Official 
Register, page 156. 


Closing date Feb. 1, 1961. See Official Register, 
page 148. 


Nuclear Congress to 
Become Biennial Affair 


The next national Nuclear Congress 
will be held in New York in 1962, ac- 
cording to an announcement from En- 
gineers Joint Council, sponsoring or- 
ganization of the Congress. This deci- 
sion by the Board of Directors has been 
made public by EJC President Augus- 
tus B. Kinzel. 

According to Dr. Kinzel, the change 
in policy from holding Congresses annu- 
ally (which has been in effect since the 
start of the Congresses in December 
1955) to meetings in alternate years 
“reflects the current needs and inter- 
ests of the engineering and _ scientific 
professions and the nuclear industry.” 

Dr. Lauchlin M. Currie, a pioneer in 
the nuclear energy industry and chair- 
man of the EJC Nuclear Congress 
Committee, said that, “Because of the 
present pace of development of nuclear 
technology, our Nuclear Congress Com- 
mittee felt that it was in the best in- 
terests of the industry and the other 
participating organizations to have 
major international meetings and ex- 
hibits only once in two years.” It is 
believed that more fresh material will 
be available after a two-year interim. 


New ASCE Manual of 
Practice Available 


A major addition to the ASCE Man- 
ual of Practice series is a new publica- 
tion entitled “Design and Construction 
of Storm and Sanitary Sewers.” The 
new reference is also identified as Man- 
ual No. 37. 

As in the case of Manual No. 36, 
“Sewage Treatment Plant Design,” the 
new publication is the result of several 
years of collaboration between the San- 
itary Engineering Division of ASCE 
and the Water Pollution Control Fed- 
eration (formerly the Federation of 
Sewage and Industrial Wastes Associ- 
ations). 

The 12-chapter manual consists of 
283 pages, plus numerous tables, figures 
and references. As the first extensive 
collection of information on the sub- 
ject, it makes a valuable addition to 
the field of waste-water technology. 

The manual may be obtained from 
ASCE Headquarters, 33 West 39th 
St., New York 18, N. Y., at $3.50 a 
copy to members and $7.00 to non- 
members. The same rates are charged 
if orders are placed with the Water 
Pollution Control Federation. 
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Thru these gates: 
passes the 


best dam ‘concrete 


On more than 80% of all dam projects in the past 10 

years, Gar-Bro’s big heavy duty concrete buckets have been used. 

This is also true about most smaller concrete construction jobs 

where Gar-Bro Concrete Buckets are preferred by contractors. { 

That’s why we can say, “The best dam* concrete and the most 

concrete passes thru the grout-tight, self-closing, non-jamming 

double clamshell gates of Gar-Bro Concrete Buckets.” which illustrates and describes more than 300 items 
for handling and placing concrete. 


Only Gar-Bro offers you patented double clamshell gates, pat- , ° 
ented accordion hopper attachments, suspended steel sub-hopper Gar-Bro Mfg. Co., Los Angeles, Calif.—Peoria, Ill. 
attachments with Elephant Trunk or Steel Drop Chutes. Yes, , General Offices: i 
and only Gar-Bro Buckets are equipped with fittings for easy 2415 E. Washington Blvd., Los Angeles 21, Calif. 
attachment of these important accessories. No wonder contrac- *Concrete for dams, bridges, buildings and all con- 
tors everywhere prefer Gar-Bro Concrete Buckets. struction projects. 


* i] . 
capacity/% to 


The World's Most Complete Line 8 cubic yards 
of Concrete Handling Equipment 


ddd 


4 
See your focal Gar-Bro dealer or write for catalog 
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don’t need “eye” 


patented Permanently smooth bore 
FLUID-TITE Coupling forms provides excellent flow char- 
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F “K&M” Asbestos-Cement Sewer Pipe helps you 


provide the best sewer service available .. . with 
tax savings that go on year after year. 


This thrifty pipe is infiltration-proof, even when 
external water pressure is 25 psi. Prevents your 
sewer system from reaching full capacity years 
ahead of schedule, due to water infiltration. 
“K&M” Asbestos-Cement Sewer Pipe, with ex- 
clusive, patented FLUID-TITE Coupling, forms 
a permanently tight seal. 


In planning your system, you can build on 
flatter grades with “K&M” Asbestos-Cement 
Sewer Pipe. Need fewer lift stations. The per- 
manently smooth bore of “‘K&M” Asbestos- 


rf you install 


BESTOS-CEMENT 
SEWER PIPE 


Cement Sewer Pipe has a Manning factor of 
n =0.010. Flow characteristics are excellent. Inspec- 
tions and treatment loads become less frequent. 


This thriftiness carries over into installation. 
Neither weather nor soil conditions need hold 
up work. The “K&M” FLUID-TITE Coupling 
slides on in just two easy steps. Longer pipe 
lengths minimize the number of joints. 


Write today for more detailed and illustrated 
information on hardy “K&M” Asbestos-Cement 
Sewer Pipe. Learn why thousands of progressive 
communities have turned to this durable quality 
pipe. Write to: Keasbey & Mattison Company, 


Ambler, Pa., Dept. P-1560. 


“K&M" PLASTIC SEWER PIPE complements ‘‘K&M” As- 
bestos-Cement Sewer Pipe in many sewer systems. Excel- 
lent flow characteristics and permanently tight joints. 
Write for Technical Bulletins on “K&M" High-Impact 
Styrene-Alloy Sewer Pipe. Dept. P-1560. 


Easy installation! Coupli 
join quickly. No heavyweig 
coupling pullers needed 
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NOTES FROM 


THE LOCAL SECTIONS 


(Copy for these columns must be received by the fifth of the month preceding date of publication) 


Highlight of the May 4 annual dinner- 
meeting of the Central Pennsylvania 
Section was installation of the Section’s 
new officers. John R. Dietz was installed 
as president; T. Robert Kealey, as first 
vice-president; Jacob Frank, as second 
vice-president; William L. Raymond, Jr., 
as secretary-treasurer; and Calvin G. 
Reen, as director (to May 1962). The 
board of directors also includes Fred L. 
Morgenthaler, Jr., John J. Molloy and 
Dalzell M. Griffith. 


The Associate Member Forum of the 
Los Angeles Section has elected Paul 
Tichenor as its new president to succeed 
Tom Drum, who had to resign because 
of moving out of the area. Jim Kirk- 
gard becomes first vice-president, replac- 
ing Mr. Tichenor, while Secretary Judd 
R. Hull and Treasurer Manuel Morden 


continue in their present posts. 


Associate Members of the Maine Sec- 
tion sponsored a recent meeting featuring 
the new sewerage system at Winthrop. Al- 
though the system will serve a population 
of only 3,800 at a relatively high average 
annual assessment of $60 per family, it is 
significant of the foresight of a small 
Maine community in protecting its waters 
for recreation—increasingly important to 
the state’s economy. Robert T. Jones, 
project engineer for Whitman & Howard, 
Inc., consulting engineers for the system, 
explained planning, construction, and de- 
sign of the system, and conducted a tour of 
the treatment plant. The Section’s tenth 
anniversary meeting will be held on July 
30 at the Naval Radio Installation at Cut- 
ler. President Marston is expected to 
attend. 


Outstanding civil engineering seniors in 
the engineering schools in the Metro- 


Mexico Section officers (new and old) 
are photographed here. They are (left to 
right) Pedro Albin, vice-president; Gus- 
tavo L. Ramirez, outgoing vice-president: 
Miguel Montes de Oca, outgoing presi- 
dent: Jose Vazquez del Mercado, new 
president; and Humberto J. Benet re- 
elected secretary-treasurer. 
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politan area received Robert Ridgway 
awards at the Metropolitan Section’s May 
18 meeting. The awards, honoring the late 
Robert Ridgway, Past President of ASCE, 
were bestowed on Myron Sherman, Col- 
lege of the City of New York; Robert A. 
Nelson, Columbia University; James 
Radziminski, Cooper Union; John F. 
Keane, Manhattan College; Robert 
Sorensen, Newark College of Engineer- 
ing; William F. Ogilvie, New York Uni- 
versity; Frank J. McClean, Polytechnic 
Institute of Brooklyn; and William J. 
Wolff, Rutgers University, on the basis 
of participation in Student Chapter ac- 
tivities, scholarship, extracurricular ac- 
tivities, and general character and per- 
sonality. Each of the winners receives his 
entrance fee to ASCE, one year’s national 
dues, one year’s Local Section dues, and 
an Associate Member badge. 


Following dedication of the new civil 
engineering building at the Missouri 
School of Mines and Metallurgy on April 
8 (page 74), a joint meeting of the Mid- 
Missouri Section and the college’s Student 
Chapter was held on the school campus 
at Rolla. Among the honored guests were 
Executive Secretary William H. Wisely, 
Past President Enoch R. Needles and 
current President, Frank A. Marston. 
President Marston, who spoke on “Civil 
Engineering—A Profession,” also gave an 
illustrated account of construction prog- 
ress on the new United Engineering 


Center Building. 


James E. Foster, a hydraulic research 
engineer at the U. S. Waterways Experi- 
ment Station in Jackson, Miss., read a 
paper on “The Design, Construction and 
Operation of Fixed-Bed River Models,” 
at a recent meeting of the Jackson 
Branch of the Mid-South Section. The 


William Murphy (right), professor of 
soils engineering at Marquette Univers- 
ity and past president of the Wisconsin 
Section, was introductory speaker at a 
recent Wisconsin Section meeting de- 
voted to soil and foundation engineer- 
ing. Other speakers (left to right) were 
Willard Warzyn, consulting engineer and 
another past president of the Section, 
and Clifford Lawson, soils engineer, Wis- 
consin State Highway Commission. 


paper was one given by Mr. Foster at 
the ASCE Annual Convention in Wash- 
ington last fall. A lively question and 
answer period followed the reading. 


A memorable program, both in its tech- 
nical and social aspects, was held jointly 
by the Philadelphia Section and the Phila- 
delphia Post of the Society of American 
Military Engineers on April 27. A wel- 
come was extended by Section Vice- 
President John J. Gallen, followed by an 
informative talk by Col. T. H. Setliffe, 
Philadelphia district engineer, Corps of 
Engineers, on the engineering develop- 
ment plan for the Delaware River Basin. 
Colonel Setliffe impressed his audience 
with the assurance that a good start has 
been made on the $425 million river de- 
velopment scheme which encroaches on 
the terrain of four major states—New 
York, Pennsylvania, New Jersey and 
Delaware. But, Colonel Setliffe stressed, 
the road ahead is a long and hard one and 
the local and municipal communities who 
will be the beneficiaries of the improve- 
ment program, must be aroused to their 
own responsibility in the matter. 


The Tennessee Valley Section’s Knox- 
ville Branch had one of its largest meet- 
ings in many years—over 70 members, 
students and guests—on April 13. James 
J. Goulden, chief director of the Khuzes- 
tan Development Service, Development 
and Resources Corporation, and his wife 
gave a first-hand account of their recent 
experiences in Iran. The country, said to 
hold the greatest promise of development 

(Continued on page 86) 
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“@ w. Winstedt Construction Com-* 
pany, Prestressed Concrete Piles 


Concrete Engineering Company, Utd. 
Prestressed Concrete I-Joists 


Viadimi ir Architect 


Concrete Piles” 
way dow 
to raise 
ost beautiful 
apartments 


The new, 12-story Diamond Head 
Apartments, built at a cost of more 
‘than $1,700,000, is a model of beauty, 
duxury and impressive construction 
vethods. 

The structure’s seashore site — literally 
in the shadow of Diamond Head on the 
Ysland of Oahu—made for some difficul- 
‘ties during the foundation phase. The 
refusal depth of the prestressed con- 
crete underpinnings in the unpredict- 
able coral was unknown and could only 
be discovered by driving. One pile, in 
fact, broke through a coral shelf and 
sank out of sight. An excavation was 
dug until the top of the pile was re- 
covered. Then dowel bars were placed 
in the top and an additional pile spliced 
on and driven to refusal —some 70 ft 
down. 
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The floor framing throughout is of pre- 
cast, prestressed concrete I-joists, with 
poured-in-place slab, as shown in the 
drawing above. This type of economical 
framing is rapidly gaining in popular- 
ity. One main reason for its economy is 
that the spacing between joists can be 
arranged to take standard plywood 
form sheets, making for extreme sim- 
plicity of installation. 


This luxury structure is an outstanding 
example of prestressed concrete’s ever 
growing acceptance and its ready adapt- 
ability to improvements in the method 
itself, Pile splicing is a comparatively 
new technique that brings still further 
benefits to this remarkable, economical 
construction method. Ever-present are 
prestressed’s inherent advantages; great 


strength, construction speed (members a 


can be fabricated and trucked to the 
job site with great dispatch), insurance 
and maintenance benefits and wide de- 
sign adaptability. 

Roebling has long advocated the pre- 
stressed method and has manufactured 
highest quality stress-relieved pre- 
stressing strand for fabricators through- 
out the country. Our knowledge, data 
and experience, covering every phase 
of prestressed concrete, are at your dis- 
posal. We invite inquiries on whatever 
aspect may interest you. Write Roeb- 
ling’s Construction Materials Division, 
Trenton 2, N. J. 


ROE BLING 


Branch Offices in Principal Cities 
John A. Roebling’s Sons Division 
gy dy The Colorado Fuel and Iron Corporation 


At a recent meeting 
of the Nashville Sec- 
tion consulting engi- 
neer L. R. Currey, Jr., 
(center), was pre- 
sented with a Life 
Membership Certifi- 
cate. Doing the hon- 
ors are Section Pres- 
ident John T. Den- 
nison (left) and 
Wilbur Sensing, Sr. 


At a spring meeting 
of the Jacksonville 
Branch of the Flor- 
ida Section George 
B. Hills (right) pre- 
sented Life Member- 
ship Certificates to 
George W. Simons, 
Jr. (center) and 
Arthur F. Perry, Jr. 
(left). Mr. Simons, 
pioneer city plan- 
ner, spoke on the 
initial planning of 
the City of Jackson- 
ville. 


Tacoma Section set aside April 12 to honor its living past presidents. Current presi- 
dent, Harold A. Hagestad (left, standing), presented certificates to (left to right, 
seated): R. W. Finke, 1945; A. M. Buell, 1953; J. P. Hart, 1936; E. C. Dohm, 1937; C. H. 
Williams, 1943; and R. C. Knapp, 1939. Standing, in same order, are: Harold A. Hage- 
stad; W. A. Kunigk, 1934; D. G. O’Shea, 1956; E. C. Simpson, 1958; W. T. Robertson, 
1959; J. S. Abel, 1950; R. L. Greene, 1952; H. F. Sitts, 1957; N. E. Olson, 1951; C. E. An- 
drews, 1947; H. J. Whitacre, 1954; and F. M. Veatch, 1946. Not present for the ceremonies 
were E. G. Warner, 1938; B. P. Thomas, 1940; F. C. Dunham, 1941; J. L. Stackhouse, 1948; 
A. Johnson, 1949; and C. C. McDonald, 1955. 


in the Near East, is only 20 percent arable, 
has a population 30 percent nomadic, a 
city population where only 35 percent are 
literate, and a village population where 
less than 1 percent are literate. Things are 
looking up however in Khuzestan with 
Dez Dam scheduled for completion in 
late 1962. The dam will have a storage 
comparable to Norris Dam (Tenn.), a 
large generating potential, capacity to ir- 
rigate 360 acres, and is worth an average 
of a million dollars a year for flood con- 
trol. 


Over 70 members and guests of the 
Dallas Branch of the Texas Section re- 
cently heard Tom Calhoun, a petroleum 
engineer with DeGoyler & MacNaugh- 
ton, talk on the possibility of Federal 
legislation controlling the activities of the 
Federal Government in regards to the hir- 
ing of consulting engineers. Mr. Cal- 
houn’s remarks aroused considerable dis- 
cussion ... Guest speaker at the April 
12 meeting of the El Paso Branch was 
Harold Tillman, engineer for the City- 
County Health Unit of El Paso. The pro- 
gram, among the most interesting the 
Branch has ever had, dealt with the work 
of the Health Unit in the areas of air 
pollution, sanitation, inspection, fallout 
and smog. 


The functions of ASCE on both the na- 
tional and local levels were ably presented 
by Charles Yoder and Don Roethig, at 
a recent meeting of the Wisconsin 
Section. Mr. Yoder outlined the organiza- 
tional make-up of ASCE, while Mr. 
Roethig spoke on local operation and 
methods of financing and costs, referring 
to the fact that the Wisconsin Section is 
often used as a model on such matters. 

(Continued on page 106) 


Michael Gross (right), president of the 
Pittsburgh Section, presents a new Stu- 
dent Chapter charter to David Frazer, 
president of the Student Chapter of 
Youngstown University at the Chapter’s 
first annual dinner-dance held on April 
23. Senior members of the newly organ- 
ized Youngstown Chapter were among 
the onlookers. 
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‘square feet of Macomber “V-LOK cut 


time-on towa’s Fort Madison"High Schoo! 


PUTS SCHOOLS UNDER ROOF FAST 


MACOMBER V-LOK 


saves weeks of construction time 


V-LOK rigid, interlocking steel framing erects in 
days with roof on—ready for interior finishing, 
regardless of weather. This high-strength structure 
combines quality with overall construction economy; 
and no-waste-motion assembly speeds occupancy. 


Your local Macomber Representative can show you 
‘ how V-LOK is engineered as a complete concept 

specifically designed for your school —how V-LOK 

allows complete architectural freedom, complies 

with building codes and fire safety regulations, and 
. permits future school expansion 
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MACOMBER 


CANTON 1, 


ALLSPANS V-LOK « V-BEAMS V-GIRDERS 
BOWSTRING TRUSSES * ROOF DECK « STRUCTURAL STEEL 


Utilize V-LOK’S speed, economy and earlier 
occupancy for your next school. 


LATEST PRODUCT FACTS: 


Get your copy from your local Macomber Sales 
Representative or write today for this informa- 
tive manual. 


NAME 

COMPANY POSITION 
ADDRESS. 

CITY. STATE. 


SEE OUR 
CATALOG IN 
SWEET'S 
OR WRITE 
FOR COPY 


OHIO 


LOK 
. 
‘ 
ee 
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PUT ALL THESE FEATURES 
ONE HYDRANT AND YOU HAVE 


MATHEWS 


A dry-head hydrant; adjustable nozzle levels; 
replaceable barrel—three of many major fea- 
tures that help make Mathews the one hydrant 
for sound community protection. The Mathews 
is designed to be always operable, always 
dependable, always ready to deliver at full 
pressure. 


S STOP NUT PREVENTS STEM FROM BUCKLING 
The heavy bronze stop nut halts the downward travel of the 
stem just before the lower end touches the bottom of the 
elbow. This prevents any buckling stress on the stem when 


excessive pressure is put on the opening wrench. 


AND ALL THESE OTHER FEATURES, TOO: 
All working parts contained in replaceable barrel * 
Head can be faced in any direction * Replaceable 
head * Any nozzles you specify * Nozzle levels 
raised or lowered without excavating * Leakproof 
because stuffing box is cast integral with nozzle 
section * Operating thread only part requiring lu- 
brication * Protection case of “Sand-Spun” cast 
iron for strength, toughness, elasticity * With 
bell, mechanical joint or flange pipe connections 


Conform to latest AWWA specifications 


R.D. WOOD COMPANY 


Public Ledger Building, Independence Square, Philadelphia 5, Pa. 


Manufacturers also of Mathews Flange Barrel Hydrants, R. D. Wood Hydrants, R. D. Wood Gate Valves, and “‘Sand-Spun” Pipe (centrifugally cast in sand molds) 
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> New steels 


Armco Assestos-BonpeD Pipe being installed at a new plant of the Bestwall Gypsum 
Company. Lightweight equipment handles 20-foot lengths of pipe. Note water in trench. 


Consulting Engineers Chose Armco Pipe 
for Difficult Industrial Sewer Job 


A 3,200-foot combined sanitary and storm sewer was part 
of a construction project at the new gypsum plant of the 
Bestwall Gypsum Company, Brunswick, Georgia. Compli- 
cating the usual problems were the soil of a tideland area, 
a high water table, and salt water from the adjacent At- 
lantic Ocean. Choice of the consulting engineers for this 
sewer was Armco AsBESTOS-BONDED® Pipe. 

These consulting engineers, Johnson & Johnson, Inc., of 
Chicago, said, “The reasons for selection of Armco 
AsBesTos-BonbeD Pipe for this installation were: It has 
excellent corrosion resistant qualities in tideland and salt 
water conditions as exist in this location; the pipe is of 
relatively light weight and long lengths, making it suitable 
for installation in a soil where settlement is a consideration 


such as in this location; use of positive connections were 
possible here, thus reducing the problem of the lines pulling 
apart if settlement occurs; and the pipe was economical 
to use.” 

The new Bestwall Gypsum Company plant will make 
products from gypsum brought in by ocean-going ships. 

Armco Aspestos-Bonpep Pipe, with invert paving plus 
a double full-coating of asphalt, was supplied in diameters 
from 8 to 30 inches. Mechanical contractors on the project 
were James E. Smith & Sons, Inc., of Louisville and Atlanta. 

Write us for factual data on Armco Corrugated Metal 
Structures for sewers and other drainage applications. 
Armco Drainage & Metal Products, Inc., 4010 Curtis 
Street, Middletown, Ohio. 


ARMCO DRAINAGE & METAL PRODUCTS 


Subsidiary of ARMCO STEEL CORPORATION 


\//® OTHER SUBSIDIARIES AND DIVISIONS: Armco Division * Sheffield Division * The National 
Supply Company + The Armco International Corporation * Union Wire Rope Corporation 
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CONTRACTOR: MINNESOTA VALLEY IMPROVEMENT CO., GRANITE FALLS, MINN. 


The load-carrying capacity of Minnesota Trunk Highway No. 7 was doubled by resurfacing it with 712 


inches of hot-mix with Texaco Asphalt. 


Cross-section assembled in 
the laboratory from speci- 
mens cut from the road of 
7'-inches of hot-mix with 
Texaco Asphalt. The four 
layers from the top down 
are the 1%-inch surface, 
1%-inch binder course and 
4'-inch base (laid in two 
courses). 


ASPHALT doubles a 
highway’s strength 


The original pavement on this Minnesota trunk 
highway was laid in 1952. It was designed to carry 
1,000 vehicles a day and a maximum axle load in 
spring of five tons. The pavement consisted of a 9- 
inch gravel base and subbase, topped by a 114-inch 
surface of asphalt hot-mix. 

Last year, this highway’s load-carrying capacity 
was increased to 2,000 vehicles a day and its maxi- 
mum allowable axle load in spring increased to nine 
tons. This was accomplished at moderate cost in 
a minimum of time by resurfacing the 1952 pave- 
ment with 714 inches of hot-mix, using Texaco 
Asphalt. The new pavement was composed of a 414- 
inch asphalt base course, a 114-inch binder course 
and a 114-inch wearing surface. 

This Minnesota project is an excellent example 
of how perfectly Asphalt lends itself to stage con- 
struction of a highway, adding strength when called 
for by increased traffic, while distributing cost over 
the years. 


Whatever your own paving problem, there is a 
heavy-duty, intermediate or low-cost type of Texaco 
Asphalt construction exactly suited to your require- 
ments. Our 55 years of Asphalt experience is at 
your service. If you would like to discuss your pav- 
ing needs with a Texaco Asphalt field representa- 
tive, write to our nearest office listed below. 


Shoulders of the new highway have a 2-inch surface of hot-mix with 
Texaco Asphalt, seal-coated and covered with gravel. 


TEXACO INC., Asphalt Sales Div., 135 E. 42nd Street, New York 17 


Boston 16 


Please send me your two brochures 
containing helpful information on 
heavy-duty, intermediate and low- 
cost types of asphalt construction 
for highways, streets, airports, etc. 


Chicago 4 
Minneapolis 3. 


Houston 1 © Jacksonville 1 
Richmond 25 


Denver 1 
Philadelphia 2 
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GENERAL OFFICES: 


AMERICAN-MARIETTA BUILDING 
101 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS, PHONE: WHITEHALL 4-5600 


-MARIETTA COMPANY 


“Ld “NIT 83d “S87 
WAWINIW 


z 
a 
a 
2 
a 
ie) 
a 
Ww 
4 


JLTIMATE STRENGTH 
REQUIREMENTS 
ASTM C 76-57 T 
M 170-57 


AMERICAN 


AASHO and 


PIPE STRENGTHS 20,000 


COMPARE THESE 
CONCRETE 
WITH ANY OTHER 
CIVIL ENGINEERING + June 1960 


extra strength non-rein- 10,000 


forced concrete pipe— 


—as well as standard and 


can-Marietta Company to 
meet ASTM, 
Federal Specifications. 


All classes of reinforced 
concrete pipe for greater 
strength and safety factor 
are available from Ameri- 
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ASPHALT CONSTRUCTION 


.».a giant step forward 
in basic highway design 


Lower stresses on subgrade 

Reduces total pavement structure thickness 
Improves many lower-quality aggregates* 

Is not susceptible to frost damage 


Protects subbase from rain during 
construction 


Permits haul traffic on base without damage 
Eliminates subsurface moisture build-up 
Aids uniformity of pavement 

Does away with shoulder erosion 


Minimizes slope erosion 


e 

e Furnishes better drainage 
e Prevents wheel-track rutting 

e Provides for stage construction 
e Improves surface riding qualities 


Increases driving and parking safety 
*For use in areas where high-quality aggregates are in short supply. 


“THE INCREASING STRESSES now being im- 
posed on pavements by modern heavy traffic with 
average tire contact pressures as high as 100 psi or 
more, and the anticipated future increase in wheel 
coverages indicate that general improvements in 


design and construction must be made. To meet 
this need, The Asphalt Institute calls to the atten- 
tion of highway designers the Advanced Design 
Criteria given in broad detail above and designated, 


SUMMARY OF ADVANCED 


PAVEMENT 
DETAIL 


Recommended Minimum Thicknesses 
of Surface-Plus-Binder 
and of Base Courses 


(inches)* 

B B Cc C 

TRAFFIC] A** | w/Asph | w/o Asph | w/ Asph | w/o Asph 

base base base base 

Very Hvy| 4 4 6 8 10 
Heavy 3 3% 5 6% 8 
Medium 3 2 3 5 6 
Light 2 2 3 4 5 


*For thickness of subbase and improved subgrade courses, 
see Asphalt Institute Manual Series No. 1. 


**May be reduced by substitution of Asphalt base of compa- 
rable strength on inch-for-inch basis. 


‘Deep-Strength’ Asphalt pavements. The Institute 
strongly recommends the adoption of these Ad- 
vanced Design Criteria in the construction of all 
future heavy-duty Asphalt pavements. For de- 
tailed data, you are urged to contact The Asphalt 
Institute District Engineer in your area.” 
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DESIGN CRITERIA for “DEEP-STRENGTH” ASPHALT PAVEMENTS 


RECOMMENDED MINIMUM COMPACTION CRITERIA* (summary) 


Non-Asphalt Courses 
COURSE MINIMUM (% modified AASHO Density) 


Subgrades (layers not to exceed 6 inches) 


TABLE Cohesive...... 95%; top 12 inches 90%; balance of fill (When optimum 
moisture is near plastic limit, compact at moisture content 
? approximately 1% below theoretical optimum). 
100%; top 12 inches 95%; balance of fill 
BASES, SUBBASES AND IMPROVED SUBGRADES (Layers not to exceed 6 inches) 
Compaction load and contact pressures as high as material 


will support without undue rutting or displacement. 
(proof roll with heavy rubber-tire rollers). 


ASPHALT COURSES (base, binder, surface) 


COURSE MINIMUM CRITERIA 

SUPPORTING COURSES.............. Flat steel-wheel rollers to be supplemented with pneumatic 
tire rollers having average tire contact pressures of 85-110 psi 

SURFACE: COURSES Same as for Supporting Courses. 


*For detailed information see The Asphalt Handbook, Manual Series No. 4. 


FULL-WIDTH DRAINAGE (Typical Cut Section) 
TABLE 


The new Advanced Design Criteria recommend bet- For better subsurface drainage a depressed median is 
ter surface and subsurface drainage. For better surface recommended wherever possible. If conditions make it 
drainage full-width paving is recommended. On ele- mandatory toconstruct anelevated median, transverse 
vated grades the water should be directed to Asphalt drains should be connected with a longitudinal drain 
spillways by means of Asphalt dykes or curbs con- in the median deep enough to collect all ground water 
structed on the extreme outside edge of the shoulder. __ before it can find its way into the pavement structure. 


NEW HANDBOOK! Now on 
7 the presses is a new edition of The 
Asphalt Handbook. It incorporates 
all the Advanced Design Criteria 
for highways implied by the term 
Deep-Strength Asphalt Con- 
struction. It also includes the 
latest design and research data 
concerning other major uses of 


ENGINEERING AID. The Asphalt Institute has District 
Engineering offices in the following locations. Call on your Dis- 
trict Engineer to discuss your Asphalt problems at any time. 


DIVISION I—ATLANTIC—GULF CHICAGO 39, ILL. 6261 West Grand Ave. 
SPRINGFIELD, ILL., 2606% South Sixth St. 
RK 20, N. Y., 1270 A , 
KANSAS CITY 3, KANS., 2500 Johnson Drive 


BOSTON 16, MASS., 419 Boylston St. DENVER 2, COLO., 1031 re St. 
ALBANY 7, N. Y., 11 North Pearl St. PIERRE, S. DAK., 104 S. Euclid Ave, 


HARRISBURG, PA., 800 North Second St. HELENA, MONT., Power Block 


Asphalt . . . for ditch linings, em- RICHMOND 19, VA., Travelers Building DIVISION 1V—SOUTHWEST 
bankment facings, etc. Copies will ATLANTA 9, GA., 881 Peachtree St., N.E. sig! 
soon be available at The Asphalt MONTGOMERY 4, ALA., 79 Commerce St. DALLAS 6, TEX., Meadows Building 

: . NEW ORLEANS 18, LA., Maison Blanche AUSTIN 1, TEX., Perry-Brooks Building 
Institute office serving your area. Building ae OKLAHOMA CITY 2, OKLA., Republic Building 


SANTE FE, NEW MEXICO, 10 Radio Plaza 


DIVISION II—OHIO 
VALLEY—GREAT LAKES DIVISION V--PACIFIC COAST 
COLUMBUS 15, OHIO, Neil House BERKELEY 10, CALIF., 810 University Ave. 
THE ASPHALT INSTITUTE LANSING 16, MICH., 109 West Michigan Ave. LOS ANGELES 17, CALIF., 1709 West 8th St. 
LOUISVILLE 7, KY., 4050 Westport Road OLYMPIA, WASH., National Bank of 
Executive Offices and Laboratories Commerce Building 
Asphait Institute Buliding, College Park, Md. DIVISION III—MIDWEST SACRAMENTO 14, CALIF., Forum Building 


ST. PAUL 4, MINN., 1951 University Ave. PORTLAND 1, OREG., 2035 S.W. 58th Ave. 
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FOR ALL 3 PROJECTS: 

Mason Contractor: Axel H. Ohman, Inc. 
Dealer: Wunder Klein Donohue Co. 
both of Minneapolis, Minn. 


U. S. Department of Interior, Bureau of 
Mines Building, Minneapolis, Minn. 


Architect: Bettenburg, Townsen, Stolte & 
Comb, St. Paul, Minn. 


Contractor: Maurice Mandel, Inc., Min- 
neapolis, Minn. 


neapolis, Minn. 
Owner: City of Minneapolis 


Meets our requirements to the utmost” min 


Contractor: Johnson, Drake & Piper, 
Inc., Minneapolis, Minn. 


e Eight years ago mason contractor Axel 

Ohman reported that . . . “The economy and 

workability of Lehigh Mortar Cement con- 
: vinces us that it meets our requirements to the 
+ utmost. It has good bonding qualities along 
: with absence of shrinkage. We are not alone in 
this opinion as owners, architects and inspec- 
tors have also made favorable comments.” 

That Mr. Ohman still prefers Lehigh Mortar 
Cement is proved by its use in the three re- 
cently completed quality masonry projects pic- 
tured here. 

Whether a job is big or small, modern or 
traditional, Lehigh Mortar Cement can help 
you build strong, weathertight masonry walls. 
Lehigh Portland Cement Company, Allen- 
town, Pa. 


Southdale Medical Building, Edina, Minn. 
Owner: Southdale Management, Inc. 


i EHIGH Architect: Victor Gruen & Associates, 
Los Angeles, Calif. 
Contractor; C. F. Haglin Construction 
CE MENTS Co., Minneapolis, Minn. 


LEHIGH MORTAR CEMENT « LEHIGH EARLY STRENGTH CEMENT » LEHIGH PORTLAND CEMENT + LEHIGH AIR-ENTRAINING CEMENT 
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2G Lyndale Homes Housing Project, Min- 
ep Architect: Thorshov & Cerney, Inc., Min- 
neapolis, Minn. 
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Two Gurley transits featu 


Gurley OP-57 


The Gurley Optical Plummet Transit (Model OP-57) has 
proved itself to be such an important time and money 
saver in the field that this optical plummet feature has 
also been added to the Model 132 Standard Precise 
Transit. The new transit will be known as the OP-137. 

Both these Optical Plummet Transits will save you time 
and trouble in setting over a point. The OP-57 and OP-137 
eliminate the swing and sway of the cord and plummet— 
exasperating and time consuming. You will especially 
appreciate the increased accuracy on windy locations. 

By rotating the instrument 180°, you can be assured of 
positive centering. 


re bui 


It-in optical plummets 


Gurley OP-137 


The Gurley Optical Plummet Transits are furnished 
with tripods which have built-in shifting heads. They 
allow a two-inch shift of instrument over the point, pro- 
viding greater latitude in initial set-up. 

Model OP-57 is recommended for very exacting work; 
the OP-137 for general engineering and construction work 
because of its shorter telescope, smaller size and its lighter 
weight. 

Now in two models Gurley offers you an important ad- 
vantage of the optical-reading theodolite plus the simplic- 
ity, ruggedness and proved performance of the American 
transit. Write for new Bulletin OP-100. 


W. & L. E. Gurley 


Engineering Instruments Division 


Since 1845 
518 Fulton Street, Troy, New York 
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COrrosion, 
negligible maintenance 
and continued high 

capacity 
with Transite 


JOHNSON & ANDERSON, INC., CONSULTING ENGINEERS, PONTIAC, MICH. 


“First cost and economical operation make 
Johns-Manville’s Transite Pipe a practical long- 
term investment,” say Messrs. Johnson and An- 
derson, consulting engineers, pictured at right. 
“Despite this economy its performance is supe- 
rior in many ways. There’s no corrosion, negli- 
gible maintenance and continued high carrying 
capacity ... helping through the years to save in 
the operation of the system. These many econ- 
omies make it easier for communities to build 
and expand their water systems.” 


Transite’s maintained carrying capacity keeps 
pumping costs low. Its strength, durability and 
corrosion-resistance cut maintenance—provide 
years of trouble-free service. Further savings 
are effected by the sure coupling method that as- 
sures a tight seal at every joint. Add to this 
Transite’s natural interior smoothness and you 
see why it helps reduce community water system 
costs. Let us send you “Facts and Data for En- 
gineers” book. Write Johns-Manville, Box 14 
(CE-2), New York 16, N. Y. 


JOHNS-MANVILLE 
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STEEL CONSTRUCTION 


BETHLEHEM 


STEEL COMPANY 


Night Shift in Manhattan 


NEW YORK CITY—The time: 1 a.m., January 19. The place: 
George Washington Bridge, just over the southbound roadway 
of the Henry Hudson Parkway. The event: connecting the first 
of seventy-six 220-ton sections for a six-lane lower traffic deck. 

In order to avoid interfering with traffic on the bridge, all work 

g is being done from beneath the existing span. This procedure 


a ss ec raised problems unprecedented in the history of bridge-building. 


... Versatility For a brief description, please turn the page. 


' 


This typical cross-section illustrates the general de- 
sign of the lower deck and its connection with the 


PRESENT UPPER DECK 


existing structure. The only provisions originally 


made for attaching the deck were gusset plates on 
the wind chords at floor-beam panel points sixty 


ot 


ft apart. The wind chords double as the top chords 
of the new stiffening trusses. Bethlehem bridgemen 
had to locate the new connections and drill the 
necessary holes for rivets (rivets were preferred to 
high-strength bolts because bolting would have 


a 36’ ROADWAYS 


required the removal of many coats of paint from 


the gusset plates). However, all field connections 


between new members are bolted. 


106’-0 C.-C. TRUSSES 


LTRAM RAIL 


Boosting George Washington’s Capacity by 75 per cent 


This drawing shows the George Washington Bridge with the lower deck com- 
plete. The bridge will then have a stiffening truss of the general type ordinarily 
required for aerodynamic stability in long suspension bridges. Such a truss 
system was not originally required for this bridge, however, because of its great 
mass and the stiffness of its four massive, 36-in.-diameter parallel-wire cables, 
the largest ever spun. 


Just thirty-two years ago, on June 25, 1928, 
Bethlehem Steel crews began erecting the mag- 
nificent towers for the George Washington 
Bridge, spanning the Hudson River between 
178th and 179th streets. Three years and four 
months later the bridge was opened to traffic. 
Its main span, 3,500 ft between towers, and 
total suspended span, 4,760 ft between anchor- 
ages, made it the world’s longest (it became 
second longest in 1937, when Bethlehem com- 
pleted erection of Golden Gate Bridge with its 
4,200-ft main span), and it now has the third 
longest center span in the world. 

But even when it was opened in 1931, the 
George Washington Bridge was not really 
“complete.” Its design provided for a second, 
lower deck. Construction of this deck to relieve 
the growing vehicular burden on the world- 
famous bridge was recommended by The Port 
of New York Authority in their Joint Study of 
Arterial Facilities in the New York-New Jersey 
Metropolitan Area, published in 1955. In 1957, 
following legislative approval in both states, the 
Port Authority commissioners authorized the 
addition of a six-lane traffic deck and construc- 
tion of the necessary approaches in New York 
and New Jersey at a cost of some $180,000,000. 
The contract to fabricate and erect some 13,875 
tons of steel was awarded to Bethlehem Steel 
Company. 


Raising the first complete lower-deck section. This 
event took place at the New York-side sidespan. The 
assembly, weighing 220 tons and comprising two 
30-ft panels, including two side trusses, two built-up 
girders, and one complete panel of the floor system, 
was hoisted in the daytime alongside the main tower. 
During early morning hours it was moved by means 
of the trolley system to its permanent position over the 
heavily traveled parkway. The latter operation is 
pictured on our first page. 
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EXISTING ROADWAY 2 


ERECTION TROLLEYS 


| 


FACE OF WALL iss 
OF NEW YORK ANCHORAGE ——* es 
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HENRY HUDSON PARKWAY 
SOUTHBOUND 


NEW YORK CENTRAL RAILROAD 


NEW YORK TOWER 


Diagram of the method used to erect the first truss section. The other seventy-five are being erected 
in a similar fashion, those for the center span being hoisted from barges anchored in the river. The 
erection trolleys, complete with hoisting engines, run along 24 WF 76 track beams connected under 
the bridge floor. These beams will be re-used as stringers for the lower deck. 
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The structure in the foreground is one of the permanent maintenance bridges, as altered for temporary 
use. These provided access and served as working platforms for the Bethlehem crews assigned to the 
drilling and other preparatory operations. Another platform can be seen on a barge in the river. Also 
visible are two hoists mounted on the trolley system. Note at top the drilled gusset plates. 
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Rails Over the River 


QUINCY, ILL.—This realistic drawing gives you a good 
idea of the appearance of the Chicago, Burlington & 
Quincy Railroad Company’s new Mississippi River 
Bridge upon completion later this year. 

Some 2,500 ft long, the new bridge replaces a low-level 
swingspan structure just to the south. The main span in 
the foreground provides a 300-ft clear navigation channel, 
with 63 ft clearance above the normal pool. Not shown 
are two plate-girder approach bridges to the east, one 
over Quincy Bay and the other over Route 7. These, as 
well as the main bridge, ate being fabricated and erected 
by Bethlehem Steel. 

The erection scheme calls for the assembly of six deck 
trusses on barges anchored between the piers. By flood- 
ing the barges, Bethlehem bridgemen will ease the 
trusses onto their anchor bolts. Then they'll erect 


The Tallest in Town 


LOS ANGELES—Since repeal of the old height limit, 
the trend is up, all over town. Newest skyscraper is the 
22-story Wilshire-Flower Building, in the downtown 
area. It’s the city’s tallest commercial building — 269 ft. 

Its steel frame, fabricated and erected by Bethlehem, 
was topped out in January. The structure contains 
372,000 sq ft of gross floor area, and required 3,350 
tons of structural steel. 


- 


stringers on the trusses, after which another contractor 
will place the deck and Burlington construction men will 
do the trackwork. 

The through truss, 336 ft c-c of bearings, will be 
erected with a floating tower-derrick, assembling the two 
halves independently on falsework aboard two pairs of 
barges. Last step will be joining the two halves and 
landing them on their bearings. 

The old navigation channel on the far side of the river 
will be kept open while construction is under way. The 
most critical operation occurs when the bridgemen float 
the last deck truss, complete with trackwork, into posi- 
tion over the old channel and, at the same time, discon- 
nect and float out a truss of the old bridge over the new 
channel. Careful planning and teamwork will result in a 
very brief interruption of rail and barge traffic. 
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SALINAS, CALIF.—It’s Nestlé Company's new choc- 
olate plant which will be turning out its delicious 
products by early 1961. 

The main building, shown here, measures 275 by 
525 ft with 19 ft of headroom. Those welded, tapered 
steel girders provide 50-ft spans; purlins span 25 ft 
between girders. Field connections are made with 
high-strength bolts. The columns, most of which 
are 14-in. wide-flange sections weighing from 78 to 
84 lb/ft, were field-welded to base plates. Bethlehem’s 
erection crew handled the entire job in four weeks, 
using only a 25-ton-capacity truck crane. 

The building was designed for earthquake resist- 
ance, as well as to permit economical future expansion. 
The long spans and rigid-frame construction provide 
for flexibility in layout of equipment. 


Big Lift for Lawmakers 


WASHINGTON—The event pictured here was the 
hoisting and placing of a heavy truss for the House 
of Representatives Additional House Office Building. 

Weighing about 14 tons, and 36 ft long, the truss 
is one of 128 required for the new building. All of 
the steelwork for the structure, totaling some 23,000 
tons, was fabricated and erected by Bethlehem. 

A few years ago, a short distance away, Bethlehem 
completed the steelwork for the additional Senate 
Office Building. This is now occupied by senators 
who were long hampered by the inadequacy of 
their former office facilities. Soon the representatives, 
too, will have roomy, up-to-date working quarters. 
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New Office Building for a “New” Steel Plant 


SEATTLE—Just a year ago, Bethlehem’s ‘‘new’’ Seattle Plant went into full operation. 
Actually, the plant is an outgrowth of a sixty-five-year-old operation, thoroughly re-built 
and modernized so that it is today a model of steelmaking efficiency. 

With the completion of the building shown here, plant management and office per- 
sonnel will occupy equally up-to-date office facilities. This building, overlooking the 
plant, represents the latest word in office design. Its peripheral columns stand outside the 
curtain walls, thereby avoiding clutter within. The columns will be painted and left 
exposed, contributing to the architectural effect. The steelwork was fabricated at our 
nearby Seattle Works, and erected by Bethlehem crews. 

An unusual feature of the building is its sun-control system. A photo-electric device 
will automatically adjust vertical vanes along the entire west side of the building so as 
to provide adequate shade, yet admit the maximum amount of daylight. 

The 150 employees to be housed here, presently located in five widely scattered build- 
ings, include the staff of Bethlehem’s Seattle sales office. 
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Steel in the Suburbs 


WEST SENECA, N.Y.—Suburban shopping 
centers are growing along with the areas they 
serve. This steelwork, for instance, is for a 
major addition to Southgate Plaza, outside 
of Buffalo. 

The two-story building, which will be 
operated by Sears Roebuck & Company, 
incorporates the latest trends in fixtures and 
display facilities. It’s to be a complete depart- 
ment store, fully air-conditioned, and will 
include a public cafeteria and a 14-car service 
station. Bethlehem fabricated and erected 
the structural steel framework. 
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633 Third Avenue 


Avenue on the Rise 


The American Home Products Building 


NEW YORK CITY—Another chapter in the amazing story of the 
“new” Third Avenue. Formerly the site of tawdry shops and pubs 
clustered in the shadow of the old El, Third Avenue is now a broad 
thoroughfare undergoing a remarkable transformation. 

Even before the El had been demolished in 1955, Bethlehem crews 
were at work on the steelwork for 711 Third Avenue, the avenue’s 
pioneering modern office building. This year, a stone’s throw away, 
work began on two more outstanding structures, the American Home 
Products Building (685 Third Avenue), and 633 Third Avenue. 

The American Home Products Building, on the corner of 43rd Street, 
will be the headquarters of the well-known firm for which it is named. 
Twenty-five stories high, it will provide ample office space for the 
executive and administrative personnel of the parent company and 
its subsidiaries. 

633 Third Avenue, 41 stories, will be located on the east side of the 
avenue between 40th and 41st Streets. It is the Avenue’s second largest 
office building and one of the biggest to be built in the city since 1945. 
Much of the 800,000 sq ft of rentable space has already been reserved 
by blue-chip firms. 
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CREDITS... 


George Washington Bridge 
Lower Deck 


Owner and operator: The Port of New York Authority. The final design of the 
lower deck was developed and its construction is being supervised by the 
engineering staff of the Authority under the direction of John M. Kyle, Chief 
Engineer, and I. P. Gould, Engineer of Design. O. H. Ammann, who designed 
the bridge as chief engineer of the Authority, was also consultant for the design 
of the lower deck. 


Wilshire-Flower Building Owner and builder: Tishman Realty & Construction Company; architect and 
engineer: Victor Gruen Associates and Daniel, Mann, Johnson, & Mendenhall. 


Railroad Bridge’ Owner: Chicago, Burlington & Quincy Railroad Company; consulting engineers: 
Howard, Needles, Tammen & Bergendoff. 


Chocolate Plant Owner: Nestlé Company; engineering and design: John A. Blume & Associates, 
Engineers; general contractor: Haas & Haynie. 


House Office Building Architect: J. George Stewart, Architect of the Capitol; associate architect: Harbison, 
Hough, Livingston & Larson; structural engineers: Chester I. Duncan & Son, 
A. W. Lookup Co., and Sauter & Castor; general contractor: McCloskey & Co. 


Plant Office Owner: Bethlehem Steel Company; architect: Bindon & Wright; structural engi- 
Building neer: Anderson-Bjornstad-Kane; general contractor: John H. Sellen Construc- 
tion Co. 


Department Store Building = Owner: Southgate Plaza, Inc.; architect and engineer: Joseph J. Geigand. 


The American Home Owner and builder: Sam Minskoff & Sons; architect: Robert L. Bien; structural 
Products Building engineer: Weinberger, Frieman, Leichtman & Quinn. 


633 Third Avenue Owner: Galbreath-Ruffin Realty Company, Inc.; architect: Harrison & Abramo- 
vitz; builder: Turner Construction Company. 


NEW CONSTRUCTION LITERATURE— FREE OF CHARGE 


Booklet 549 = The Chase Manhattan Bank Building—24 Catalog Wire Rope for Construction and Industrial 


pages, partly in full color. A picture story Equipment—A 150-page catalog containing 
of the fabrication and erection of steelwork specific recommendations for the use of 
for a magnificent, 60-story office building. Bethlehem wire ropes on various types of 

Booklet 527-A The Welding of Concrete Reinforcing Bars— construction and industrial equipment. It 
A 20-page booklet describing the recom- also includes basic wire rope information, 
mended procedures for welding reinforcing as well as detailed data on standard Beth- 
bars, with sketches and joint details. lehem ropes and fittings. 


Also: a number of publications and article reprints are available describing outstanding 
light-occupancy structures designed with structural steel frames: homes, schools, com- 
mercial buildings, churches. Just ask for literature on “‘light steel framing.” 


For your free copies of any of these publications, please write to 
Publications Department, Bethlehem Steel Company, Bethlehem, Pa. 


Export Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 


Booklet 552 605 Printed in U.S.A. 
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JOB REPORT: NELSON Stud Shear Connectors in Composite Construction 


COMPOSITE S7EEL- CONCRETE 
CONSTRUCTION* 


.../n new Federal Court House 


Composite construction will cut 20% to 25% from steel tonnage, according to 
structural engineering consultants Seelye Stevenson Value & Knecht. The proj- 
ect, now under construction, is the new court house and Federal office build- 
ing in Brooklyn, N. Y.—the largest building ever to employ this modern 
design concept... 

*A steel and concrete composite beam is made up of three essential elements: 
A steel beam, a reinforced concrete slab, and shear connectors. Horizontal shear 
is transferred to the beam through the shear devices which join the slab to the 
beam in such a way as to cause the concrete and steel elements to act as a unit. 


Although Composite Construction for buildings is relatively new (it has been 
used in bridge design for over three decades), many engineers and architects 
use it to gain these economies and advantages over non-composite construc- 
tion... shallower beams —to meet equal load requirements + reduced over-all 
cubage—economies in materials - longer spans—greater load-carrying capacity 
per pound of steel + wider spacing of columns—more unobstructed floor space. 

A free copy of the engineering story behind this Federal Court House project 
is now available. Call in your local Nelson Man, or write for “Record For 
Composite Construction”, Nelson Stud Welding, Division of Gregory 
Industries, Inc., Dept. 10, Lorain, Ohio. 


FEDERAL COURT HOUSE AND OFFICE BUILDING, rethioe, N.Y.— 
Lundin, Lorimer & Associates * $ Seelye Pit Value & & Knecht * General 
Contractors: P. J. Carlin Construction Co. and Atlas Tile & Marble Works ¢ Shear Connector-Appli- 
cator C : W. R. Joh Jr. ciates, Inc. 


NELSON Stud Shear Con- 
nectors are approved by the 
AASHO for bridge construction, 


NELSON STUD WELDING 


DIVISION OF GREGORY INDUSTRIES, INC. 


Manufacturers of ... NELSON STUD WELDING PRODUCTS * NELSON BULLDOG CONCRETE 
FASTENING PRODUCTS * NELSON POWDER-ACTUATED FASTENING TOOLS 
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Darrell George (left), vice-president of 
the Student Chapter at the University of 
Oklahoma and Max Baccus, president of 
the Student Chapter at Oklahoma State 
University, stop at Vicksburg en route to 
the New Orleans Convention to examine 
facilities for vehicle mobility research at 
the Waterways Experiment Station. The 
two schools were represented at the Con- 
vention by a large group of seniors, 
graduate students, and faculty members. 
The trip was sponsored through {he 
efforts of ASCE Director W. W. Baker. 


Annual spring meeting of the Spokane Section, held under joint sponsorship of the 

Student Chapters at the University of Idaho and Washington State University, fea- ASCE CONVENTIONS 

tured presentation of student papers. Taking part (left to right) are Ladin Delaney, RENO CONVENTION 

W.S.U.; Harry Drake, Contact Member from the Columbia Section for W.S.U.; Larry x 

McTigue, W.S.U.; Loren B. Almy, president of the Spokane Section; Robert Thompson ee 1960 

and Leo Tafolla from U. of I; Harold Stivers, Contact Member from the Columbia : 

Section for J. of I. and Robert N. Tucker, outstanding senior at U. of I. ANNUAL CONVENTION 
Boston, Mass. 
Hotel Statler 

October 10-14, 1960 


PHOENIX CONVENTION 


Phoenix, Ariz. 
Hotel Westward Ho 
April 10-14, 1961 


DISTRICT CONFERENCES 


PACIFIC SOUTHWEST 
COUNCIL 


Reno, Nev. 
June 20-24, 1960 


TECHNICAL DIVISION 


Three prominent Arizona engineers and past presidents of the Arizona Section MEETINGS 

received 75th Anniversary Medallions of Merit from their alma mater, the University . 
of Arizona, at a Section luncheon meeting. John C. Park (right), dean emeritus of the poate nna Pransenncry . 
Engineering College of the university, presents the medallions to (left to right) 
Wayne G. O’Harra, Earle V. Miller and Ralph A. Hoffman, for outstanding contribu- 
tions to the state and to university research and education. 


Pasadena, Calif. 
California Institute of 
Technology 

June 27-29, 1960 


Sponsored by 
Engineering Mechanics Division 
HYDRAULICS CONFERENCE 


Seattle, Wash. 
University of Washington 
August 17-19, 1960 


Sponsored by 
Hydraulics Division 


CONFERENCE ON ELEC- 
TRONIC COMPUTATION 


Pittsburgh, Pa. 
Hilton Hotel 
September 8-9, 1960 


Sponsored by 


Structural Division 
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IN HYDRO AND 
FLOOD CONTROL PROJECTS 


WEIGHT 


LIFTING 
MADE 


EASY 


Typical outdoor powerhouse semi-gantry crane, 160 ton capacity, 62’ span at 
TVA's Boone Dam, Tenn. Yuba designs, builds and erects all types of cranes, in- 
cluding gantry and semi-gantry, bridge, unloading and material handling, floating 
and jib cranes. Also, derricks, hoists and launching towers for defense ordnance, 


Yuba takes the complete With cranes specially designed and custom-built by Yuba to the require- 
ments of the job, big lifting problems are made easy. All the important skills 


responsibility—thr ough of crane construction, developed through scores of standard and unusual 
design, fabrication assignments, a at that produces 
top-notch results in engineering, fabrication, testing and erection—a complete 

and erection service with a single responsibility. 
Every Yuba crane incorporates many proven features that are quickly 
demonstrated in ease and accuracy of operation, modern appearance, and 


low upkeep costs. 

When you need custom equipment with lifting capacities of 5 to 1,000 
tons, it will pay you to talk with Yuba Engineers. Write for free copy of 
Bulletin No. HY-51 on Yuba Cranes and Hydroelectric Equipment, today. 

Call on Yuba for everything in engineered hydroelectric steel equip- 
ment —from forebay to tailrace—including bridge and gantry cranes, 


hoists, intake, spillway and draft tube gates, bulkheads, trashracks 
and rakes, penstocks and liners, valves, structural steel and rebar. 


specialists in custom cranes 
and hydroelectric steelwork 


YUBA MANUFACTURING DIVISION » Benicia, Calif. 
YUBA-BEDFORD DIVISION Bedford, Ind. 


YUBA CONSOLIDATED INDUSTRIES, INC. 


Sales Offices in Atlanta * Buffalo * Chicago « Cleveland « Houston « Los Angeles * New York ¢ Philadelphia * Pittsburgh * San Francisco * Seattle 
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Some government-employed engineers and technicians 
—and practically nobody else—are behind that new bill in 
Congress which would set up a system of federal registra- 
tion of engineers and scientists, and the new title of 
“Federal Engineer.” 

Take note, at once, that the bill (H.R. 11916) is rated 
as having absolutely no chance of action. It should also 
be noted that Rep. John R. Foley (D.-Maryland) intro- 
duced the bill “by request”—which is a Congressional way 
of saying that he did it to please a constituent, and 
doesn’t really care, personally. But the idea of some such 
federal registration is not a new one, and the present bill 
could pave the way for another, and better-drawn, mea- 
sure at the next session, so it’s worth attention. 

In a nutshell, the measure would set up a seven-man 
federal registration board (which would include civil, 
mechanical, electrical, and chemical engineers) that would 
have the power to qualify, by examination or otherwise, 
engineers and technicians for the title “Federal Engineer.” 
Note the inclusion of the word “technician”—the grade is 
defined in the bill as, “a candidate for registration .. . 
who has been schooled or completed an apprenticeship 
in the useful mechanical arts, has knowledge of the prac- 
tice, method or procedure in science, trade profession or 
art. No one who is skilled in technique.” 

The real teeth in the bill—and the one that would affect 
all engineers, in and out of the government—are contained 
in Section 105, “. . . it shall be unlawful for any person 
to engage, or offer to engage, in the practice of engineer- 
ing . . . on federal projects, or projects sponsored by the 
federal government . unless such person is registered 
under this act.” [Copies have been sent by Executive 
Secretary Wisely to appropriate ASCE committees. Ed.] 

A strong case could be made for consultant inspection 
of road projects, out of the hearings into the Interstate 
Highway Program before a special House public works 
subcommittee (the Blatnik Committee) early in May. 
The key point in the testimony—aside from implications 
of some local wrongdoing—was the extremely poor super- 
vision and testing by the Oklahoma Highway Department 
inspection staffs, during construction of the so-called 
“Skelly bypass” around the southeastern portion of Tulsa. 
Committee investigators stressed the point that, although 
the roadway stood up reasonably well under traffic, it did 
not contain the specified thicknesses of base and subbase 
shown in the design. 

* * * 

Consultants serving as individuals with government 
construction agencies may get a long-sought “raise,” it 
now appears, as a result of a quiet campaign by the agen- 
cies themselves. A new Senate bill ($.3488), sponsored 
by Arkansas’s powerful John McClellan, would raise the 
fees from the present $50 to $100 per day (plus the $12 per 
day allowance for travel and other expenses). Construc- 
tion agencies have long argued that $50 a day is so small 
a fee for top consultants that such men are, in effect, 
donating their services at a loss to themselves, and have 
been reluctant to accept such assignments. The bill is also 
approved by the Bureau of the Budget. 


BY-LINE 


And on the subject of employing outside consultants, 
the Corps of Engineers, testifying before the House Com- 
mittee on Space and Astronautics, took occasion to com- 
ment that 94 percent of its total engineering work— 
including both military construction and civil works— 
is done by its own staff. Overall, said Lt. Gen. E. C. 
Itschner, the Corps spends a little over 5 percent of its 
money for all engineering design, supervision, and over- 
head. 

Final regulations concerning outside engineering work 
by employees of the Bureau of Reclamation haven’t yet 
been issued, but—under control procedures issued more 
than a year ago—the practice has been effectively stopped, 
according to Reclamation Commissioner Floyd Dominy. 
Engineers will recall the fuss last year over outside em- 
ployment of many engineers in the Bureau’s Denver 
office. Commenting on this matter (to the House Ap- 
propriations Committee), Commissioner Dominy said, 
the following rules are now in effect: (1) Outside work 
not involving technical skills used in regular Bureau 
duties may be approved, provided it isn’t in conflict and 
doesn’t interfere with regular duties; (2) outside work 
involving technical skills used in regular duties may be 
approved only for GS-11 employees and below (surveyors 
and lower grade employees) ; (3) a time limitation of 15 
hours per week is imposed under either of these approvals; 
(4) outside work is prohibited on a specified list of proj- 
ects—including those financed by foreign aid funds, or 
where licenses or other permission must be granted by 
the federal government. 

* 

Announcement of the two-year extension of Lt. Gen. 
E. C. Itschner’s term as Chief of Engineers is again a 
compliment to General Itschner, as was his recent pro- 
motion to three-star rank. Extension of a chief’s term 
has been relatively rare in peacetime, but it has occurred 
before. 

* * 

Look for some Senate attempts to change Bureau of 
Reclamation regulations concerning use of power revenues 
derived from reclamation projects, such as Grand Coulee. 
At Senate Appropriations committee hearings on Bureau 
of Reclamation funds, Senators Ellender and Dworshak 
expressed themselves as “greatly disturbed” to find that 
Coulee’s power revenues were “mortgaged” far into the 
future to pay for further irrigation developments. EI- 
lender (who’s from non-reclamation Louisiana) said he’d 
“look into” the matter seriously. He thought, he said, 
power revenues went into the general treasury, after 
facilities were paid for. 

* * * 

There is nearly a billion dollars worth of future coa- 
struction work, including architecture and engineering, in 
that group of 106 public buildings approved by the Senate 
Public Works committee, at the General Service Admin- 
istration’s request. A total of 78 projects will be for new 
structures, the rest for major modification and repair. The 
next step is to get appropriations to start design. The GSA 
figures it takes about two years from the time it gets the 
money until it is ready to seek construction bids. 
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Interstate road construction 


Interchange of U.S. Route 41 and Touhy Avenue in Lincolnwood, Cook County 


Additional story and pictures on following pages + 
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builds 1,608 miles 
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Left and above: Here are two of 2257 new bridges being built 
in Illinois. New bridges often carry traffic over previous bottle- 
necks, make for safer driving conditions, cut traveling time. 
In some cases creek or river beds are being altered so bridges 
can be placed in better locations. Many new bridges speed 
up traffic flow, are replacing old, narrow and unsafe struc- 
tures. In most cases, USS Structural Steel offers the fastest 
most reliable and economical method of construction. 


Culverts made from USS Galvanized Culvert Sheets are 
ideal for highway drainage. They completely absorb forces 
of impact and vibration, so they are excellent for use in high- 
traffic areas. Strict quality control through every step of pro- 
duction assures long life and dependable performance. 
Culverts shown here are on Interstate Route 74 in east- 
central Illinois. 
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Interstate roads 


Products of U. S. Steel help keep 
Illinois roads on the go 


Across the rolling prairies of Illinois a wide spiderweb of new high- f 
way construction is growing day by day. According to the Interstate \ f 
Cost Study prepared by the Division of Highways of the State of \. orenenernee. 
Illinois in 1957, the estimated cost of 1,608 miles of new interstate \ i ; | 
roads and approximately 2,260 bridges in Federal and State funds b *. {53} i j 
would be $2,265,573,000. Already, 234 miles of road and 404 bridges \ . i Po 

have been completed, and under construction today are 140 more j < 
miles of road. This new highway network is part of the greatest oa {70}----" fp aes, 
building project of all time—the nationwide Interstate Highway but” ( 
System. It will relieve congestion and improve the safety record 
of roads in this rich agricultural-industrial state. 

e U.S. Steel provides much of the material for the Illinois road- % : 
building program. Cement, slag, reinforcing bars and welded wire s., ; 
fabric go into the highways and high-strength and constructional ! {57} 
alloy steels, sheet piling, tubular piles go into bridges; drainage prod- = 
ucts made of USS corrugated galvanized culvert sheets or concrete 
carry away excess water. Wire rope, cable, tubing and special steels 
go into the construction equipment that moves the mountains of ree 
earth and lays the right of way. For safety, USS furnishes fence, ql ¥ 


d cab d rail, steel for signs. 
beam and cable Illinois Interstate Highway network. Solid green lines indicate 
USS, AmBridge, DI-LOK and VITRENAMEL are registered trademarks completed mileage or mileage under construction. Green dots 


are planned mileage or existing Illinois highways that will later 
t d S t S t go into the Interstate Program. 


The highway market is served by the following divisions of United States Steel: American Bridge Division, Pittsburgh, Pa.; American Steel & Wire Division 
and Cyclone Fence Dept., Cleveland, Ohio; Columbia-Geneva Steel Division, San Francisco, Calif.; Consolidated Western Steel Division, Los Angeles, Calif.; 
National Tube Division, Pittsburgh, Pa.; Tennessee Coal & Iron Division, Fairfield, Ala.; Universal Atlas Cement Division, New York; United States Steel 


Supply Division, Steel Service Centers, Chicago, Illinois. 
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URBANA 


These men direct the Illinois highway building program (left 
to right): 

William G. Stratton, Governor of Illinois. 

Edwin A. Rosenstone, Director of Illinois Department of 
Public Works and Buildings. 

Ralph R. Bartelsmeyer, Illinois Chief Highway Engineer & 
Immediate Past-President of the American Association of 
State Highway Officials. 


55. U.S. Steel supplies DI-LOK reinforcing bars for concrete 
construction as well as Steel Sheet Piling, USS Steel H-Piles, 
and Structural Carbon, Alloy and High-Strength Steels for 


{ Workmen pour concrete for bridge surface on Interstate Route 
the bridge itself. 


Write for the free 54-page booklet, 
“Keep Our Roads on the Go.” You'll 
find all the United States Stee/ products 
and services that will help you cut costs 
and speed operations in highway con- 
struction, United States Steel, 525 
William Penn Place, Pittsburgh 30, Pa. 
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ews Briefs... 


Members of the American Water 
Works Association, meeting in Miami 
Beach in late May, were told that the 
cost. of water works construction for the 
next twenty years will be $24 billion; 
they were challenged to produce not just 
safe water but quality water; they heard 
a proposal for a research institute in the 
water field; installed C. F. Wertz, 
F. ASCE, as president, and recognized 
three honorary members. Fine weather 
and water competed with an excellent 
technical program; each had plenty of 
adherents. 

Outgoing President Lauren W. Gray- 
son, F, ASCE, general manager and chief 
engineer of the Public Service Depart- 
ment of Glendale, Calif., told some 3,300 
attending the convention: “Our water 
systems are deficient because we have 
failed to keep pace with the economy of 
our country; we have failed to grow with 
population growth; we have failed to pre- 
sent adequate programs before the prop- 
er people to enable work projects which 
are now desperately needed to go forward. 

“The evaluated deficiencies in our 

public water supply systems appear to 
need an expenditure of $5 billion for cor- 
rection. If these were all completed in 
ten years, the average cost per person 
would be less than $4 per year. The esti- 
mated cost. of new construction in public 
water supply systems to keep abreast of 
increasing demands and population 
growth between now and 1980 is $24 bil- 
lion. . . . The water industry should be 
spending annually more than three times 
the $400 million expended in 1959... . 
An ample supply of quality water for 
every community would cost only about 
4 cents per capita per day on the aver- 
age.” 
Ray J. Faust, F. ASCE, secretary of 
AWWA, reported that: “One of five 
water utilities is deficient in supplies; two 
of five are deficient in transmission ca- 
pacities; one of three is deficient in 
pumping capacity; two of five are defi- 
cient in treatment capacity; ground 
and elevated distribution storages show 
deficiencies of 29 percent and 43 percent, 
respectively; distribution system im- 
provements are required in 57 percent of 
the water systems.” 

Commenting on the fact that water 
generally is safe, Mr. Faust stated: “The 
water industry needs a standard with a 
broader or higher objective—a standard 
that carefully considers the other desir- 
able aspects of water. For example, the 
U. 8S. Public Health Service Drinking 
Water Standard allows up to 10 ppm of 
turbidity in water supply. . . . Currently 
a well operated filter plant can easily 
produce a finished water with 1.0 ppm, 0.5 
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AWWA Holds Eightieth Annual Meeting 


ppm, or even 0.2 ppm or less of turbidity.” 
Mr. Faust further advanced the idea that 
the test of quality water should be de- 
termined on samples collected from the 
consumer’s tap and not from the plant 
effluent. This plan requires that the dis- 
tribution system be kept clean—a_ lot 
cleaner than many systems are kept to- 
day. 

Commenting further on water quality 
standards from the viewpoint of the op- 


C. F. Wertz (leit), director of the City of 
Miami Department of Water and Sewers 
and new president of the American 
Water Works Association, receives the 
good wishes of retiring President Lauren 
W. Grayson, of Glendale, Calif. Both are 
ASCE Fellows. New officers were in- 
stalled during the AWWA's recent con- 
ference in Miami. Photo courtesy of 
Miami-Metro News Bureau. 


erator, John R. Baylis, M. ASCE, of the 
Department of Water and Sewers, Chi- 
cago, recommended some kind of a grad- 
ing system in filtration plants. He com- 
mented that few cities would tolerate 
Grade B water. Of some comfort to en- 
gineers may be his comment that, “Engi- 
neers are being given more chemistry in 
college than in the past. but still choose to 
call themselves engineers. For some un- 
known reason, an engineering title often 
pays more money than a chemical title 
for the same quality of work to be done.” 

Alkyl benzene sulfonate (ABS), house- 
hold detergents and commercial cleansers 
are contaminating underground waters, 
Graham Walton, of the Taft Sanitary 
Engineering Center, Cincinnati, told a 


technical session. Chemical contamina- 
tion of ground water is far more serious 
than similar contamination of surface 
water. Underground water moves but a 
few feet per day, and years may pass be- 
fore the contamination is detected. Once 
it occurs, it may be many years before 
the ground water is again free from con- 
tamination. An extreme example is a 
plant that was in operation for one 
month only, vet contaminated a munici- 
pal well supply for a period of four to 
five years. 

A symposium on water main breaks 
brought out that there is room for im- 
provement in every kind of pipe. 
Thicker pipe, shorter lengths, and bet- 
ter joints seem to be important factors. 
More failures occur in’ the winter 
months when frost penetration trans- 
mits surface shock to greater depths. 
Many occur in the early morning hours 
when pressure may be high. Areas 
where there are abandoned street car 
tracks are especially subject to exterior 
corrosion, There is little evidence that 
internal corrosion is responsible for wa- 
ter main breaks. Proper handling of 
materials to avoid damage, good lay- 
ing techniques, and proper backfill are 
betieved to be most effective in pre- 
venting breaks. Unequal settlement of 
the soil in which the main is laid, es- 
pecially on subway routes in New York, 
and crossings of other utilities under- 
ground are a frequent cause of diffi- 
culty. Water hammer is classed as a low 
factor in difficulties with mains but 
temperature ranks very high. In one 
case, use of water pump wells, which 
raised the average temperature 5 de- 
grees, alleviated greatly the number of 
breaks in the system. 

A proposal was presented to the 
convention that a research institute be 
established within the AWWA to study 
needs and uses of water. 


Honors Conferred 

Honorary memberships in 
AWWA were conferred on Raymond 
Johns Faust, secretary, American Wa- 
ter Works Association; Edward Roy 
Stapley, dean emeritus, College of En- 
gineering, Oklahoma State University; 
and Paul Weir, manager, Atlanta Wa- 
ter Department. All are members of 
ASCE. C. F. Wertz, director of the De- 
partment of Water and Sewers, Miami, 
Fla., was installed as president of the or- 
ganization, succeeding Lauren W. Gray- 
son. The new vice president is John W. 
Cramer, F. ASCE, partner in the con- 
sulting engineering firm of Fulton and 
Cramer, of Lincoln, Nebr. William J. Or- 
chard continues as AWWA’s treasurer. 
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Underwater Storage Facility 


Oceanographers, underwater drilling 
experts, engineers, and storage authori- 
ties have teamed up to select a site off St. 
Petersburg Beach, Fla., for the first un- 
derwater storage facility of its kind. The 
waters of the Gulf of Mexico will soon 
house storage tanks for a wide variety 
of liquid and solid materials. A private 
industry group, headed by Reed Chunn, 
of the Firestone Tire & Rubber Company, 
will soon start work on prototype tanks 
for the project. 

The pilot installation will consist of 
several collapsible tanks, which will be 
set into special cradles anchored to the 
bottom of the Gulf, from 40 to 200 ft 
below the surface. The materials used 
are rubber-impregnated and coated fabrics 
impervious to the elements. The tanks can 
withstand hydrostatic pressures, and the 
contents are kept at a mean temperature. 

Once in operation, the installation will 
be available for private and government 
use anywhere in the world. 


Builders Chosen for 
Columbia Lock and Dam 


A joint-venture group of three con- 
struction companies will build the Co- 
lumbia Lock and Dam on the Chatta- 
hoochee River near Columbia, Ala. The 
combination consists of the Winston 
Brothers Company, of Minneapolis, 
Minn.; the Green Construction Com- 
pany of Des Moines, Iowa; and the Te- 
con Corporation, of Dallas, Tex. An- 
nouncement of the award of the $8,918- 
861 contract has been made by Col. R.W. 
Love, U. S. Army District Engineer at 
Mobile. The joint venture submitted the 
lowest of the fifteen bids received. 

The structure will consist of a lock 
with inside dimensions of 82 by 450 ft 
and a maximum lift of 25 ft, a gated 
spillway with four tainter gates, and a 
fixed-crest spillway. It will back up the 
river, largely within its present banks, to 
form a 9-ft navigable channel from the 
upper limit of the Jim Woodruff reser- 
voir to the Walter F. George Lock and 
Dam, a distance of about 28% miles. 

The Columbia Lock and Dam is the 
last of four dams being built by the 
Corps of Engineers in the current com- 
prehensive development of the Apala- 
chicola-Chattahoochee-Flint river sys- 
tem. With its completion in 1963, togeth- 
er with concurrent completion of the 
Walter F. George Lock and Dam, a 9- 
ft barge channel will become availab'e 
from the Gulf Intracoastal Waterway at. 
Apalachicola, Fla., to Columbus, Ga., 
and Phenix City, Ala. The channel is al- 
ready in use from Apalachicola to Bain- 
bridge, Ga., on the Flint River and to 
Columbia on the Chattahoochee. Other 
benefits from the project will be flood 
control in the upper Chattahoochee Val- 
ley, hydroelectric power, streamflow reg- 
ulation, and the formation of three large 
lakes for recreation, 
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Utica Auditorium Features New Lightweight Roof 


A memorial auditorium, opened in Uti- 
ea, N. Y., in March, features two world 
“firsts,” which may have far-reaching ef- 
fects on design and construction of long- 
span buildings. One is a prestressed dual- 
cable suspension roof reminiscent of the 
suspension bridge; the other, a unique 
installation of telescoping seats around 
the perimeter of the arena floor which 
provides for great flexibility of function. 

The roof system, designed by engineer 
Lev Zetlin, M. ASCE, eliminates the flut- 
ter usually associated with cable con- 
struction. Although 72 tons of steel ca- 
ble were used in the Utica project, the 
complete weight of the roof—including 
cables, roofing, and separators—is only 14 
psf. In conventional construction, a roof 
for this type of building would normally 
we'gh from 40 to 50 psf. 

In addition to savings in construction 
costs, the prestressed dual-cable system 
provides other benefits. In the Utica Au- 
ditorium, for example, a completely un- 
obstructed view may be obtained from 
every seat in the building. 

The seating itself is also a feature of 
the new auditorium. The building con- 
tains 3,200 permanent upholstered audi- 
torium chairs, 2,300 portable chairs, and 
a special innovation—1,000 upholstered 
telescopic seats. When not in use, these 
seats can be folded back into pockets 
concealed in the wall, much like the old 
Murphy bed. Their design is such that 
they can be used or stored without re- 
stricting the flexibility of the structure. 

The circular construction has resulted 
in a single room with a ceiling effect 
similar to that of a gigantic bicycle 
wheel. Two sets of 72 cables are con- 


nected at the outside to a concrete com- 
pression ring which also forms the top 
of the exterior walls, and to two steel ten- 
sion rings in the center. 

“The suspended roof structure makes 
use of the fact that the ideal economical 
steel span is a cable,” according to Gil- 
bert L. Seltzer, head of the Gehron & 
Seltzer architectural firm that designed 
the auditorium. “In the past, the use of 
cables for this purpose invariably result- 
ed in flutter. This problem has been elim- 
inated by a compression action designed 
into the roof as an integral part of a 
milder pretensioning operation.” 

In the Utica Memorial Auditorium sys- 
tem, a compensating series of cables was 
stretched above and below the compres- 
sion ring so that each series acts as a 
dampener for the other. Therefore, there 
is no change in the horizontal pull on 
the compression ring when a load is 
added because horizontal components 
cancel out. Roof decking, equipment, 
and snow increase the tension in the up- 
per cable and decrease the tension in the 
lower one. By creating a sufficiently large 
initial force in the upper cable, this ten- 
sion will never be reduced to zero and 
the cable will never go slack. 

Above the cables is a corrugated steel 
decking, topped by insulating boards. 
The outer surface is a conventional roof- 
ing of felt. impregnated with asphalt and 
covered with gravel. 

Fred S. Dubin Associates were the 
mechanical and electrical engineers on 
the Utica Memorial Project. The general 
contractor was the Sovereign Construc- 
tion Co. Ltd. Lev Zetlin, of New York 
City, was the civil engineer. 


A gigantic bicycle wheel effect, featuring 3/2 miles of steel “spokes” weighing 72 
tons, has been achieved by architects Gehron & Seltzer for this unique roof at the 
new Utica Memorial Auditorium. Engineer Lev Zetlin M. ASCE, designed the pre- 
stressed dual cable suspension roof for the structure—a system that eliminates the 
“flutter” usually found in structures utilizing cables. 


THE WORLD'S 


TALLEST STRUCTURE 


Under construction at Cape Girardeau, 
Mo., is the world’s tallest structure, a 
television transmitting tower to rise 
1.676 ft above the ground. The tower, 
for station KFVA-TY, will beam a sig- 
nal to a 31,800-sq mile area. It is tri- 
angular in shape and stands on a con- 
crete base and is held by 18 guy lines. 
Load on the base is over 1,000 tons, from 
the weight of the structure and the force 
of the cables. Design and construction 
of the tower is being done by Dresser- 
Ideco Co., of Columbus, Ohio, one of the 
Dresser Industries. 

The structure will be 692 ft taller than 
the Eiffel Tower and 204 ft higher than 
the television antenna on the Empire 
State Building. Its base is on a hill at 
El. 810 so it reaches El. 2,486 above sea 
level. A service elevator within the tower 

will require 25 min for ascent. The Rus- 
_ egg patel Sith sians are said to be building a TV tower 
1,667 ft high. 


Waste Treatment Conference at Manhattan College 


Informal discussions sandwiched between formal sessions are an attraction of every 
scientific meeting, and this was the case at the Third Biological Waste Treatment 
Conference held at Manhattan College, April 20-22. Pictured enjoying a break in the 
schedule are, left to right, Eugene Weisberg, Pantech Engineers, Pittsburgh, Pa.; H. 
Heukelekian, chairman of the Department of Sanitation, Rutgers University: Chester 
C. Kisiel, A.M. ASCE, instructor in sanitary engineering at the University of Pitts- 
burgh; and Brother Joseph McCabe. F. ASCE, head of the Manhattan College Depart- 
ment of Civil Engineering. Eight foreign countries were represented in the attendance 
of 300 engineers and scientists who gathered to learn about advances in the field of 
sanitary engineering. Prof. W. W. Eckenfelder, M. ASCE, was conference chairman. 
Photo courtesy Conrad Waldinger. 


Chi Epsilon Holds 
Biennial Conclave 


The Michigan College of Mining and 
Technology at Houghton, Mich., was host 
to the 16th Biennial Conclave of Chi 
Epsilon Fraternity, April 21-23. Most of 
the 50 Chapters—from the new state of 
Hawaii to Massachusetts and from Texas 
to the Great Lakes—sent delegates. Prof. 
Paul Hartman, F. ASCE, of the College 
of the City. of New York, was elected 
president for the next biennium, and 
Prof. Marion B. Scott, M. ASCE, of Pur- 
due University, was elected vice presi- 
dent. 

The fraternity will celebrate its 40th 
anniversary at Urbana, IIl., in 1962. 


Arizona Is Awarded 
Colorado River Water 


In a historic ruling that may change 
the entire look of the Southwest, Special 
Master Simon H. Rifkind has divided 
the waters of the lower basin of the 
Colorado River among five states and 
the federal government. His decision, 
depriving California of 978,000 acre-ft of 
water a year, gives Arizona the victory 
in a bitter fifty-year fight between the 
two states. 

Judge Rifkind, a New York City at- 
torney, was appointed special master by 
the United States Supreme Court to 
conduct the two-year Colorado River 
case. The trial was the fifth in a series 
filed by Arizona against California. The 
parties to the suit may file objection to 
the decision, but in such complicated 
cases the court usually upholds the rec- 
ommendations of its special masters. 

Out of an annual flow of 7,500,000 
acre-ft below Lee’s Ferry, Ariz., Judge 
Rifkind apportioned 2,800,000 acre-ft for 
use in Arizona, 4,440,000 acre-ft for Cali- 
fornia, and 300,000 acre-ft for Nevada. 
New Mexico and Utah would receive 
minor allocations, as would eight Indian 
reservations and wildlife refuges. Any 
mainstream surplus, after these alloca- 
tions, would be divided equally between 
Yalifornia and Arizona. Judge Rifkind 
ruled that, in times of short supply, Ari- 
zona, California, and Nevada would suf- 
fer in proportion to their allocations. 
Thus California, with the largest alloca- 
tion, would be worst. off. 

Experts at the trial testified that the 
available flow at Lee’s Ferry is frequent- 
lv less than the 7,500,000 acre-ft appor- 
tioned, which could mean that Southern 
California’s aqueduct system might have 
to operate at half capacity or could even 
go dry. Thus the decision may be a spur 
to the Feather River Project, a plan for 
bringing water to Southern California 
from the Sacramento area. For Arizona, 
Judge Rifkind’s ruling would make pos- 
sible the proposed Central Arizona Proj- 
ect—a billion-dollar irrigation system 
that would transform vast desert areas. 
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Chester Cambell Chosen 
President of the Moles 


Chester W. Cambell, F. ASCE, presi- 
dent and chief executive officer of The 
Foundation Company, was elected presi- 
dent of The Moles, an association of 
leaders in the construction industry, at 
the organization’s annual meeting held 
in New York on May 3. He succeeds 
Mansell L. MacLean, M. ASCE, presi- 
of MacLean-Grove & Company, 
ne. 

The other new officers are Harry T. 
Immerman, F, 
ASCE, of Spencer, 
White & Prentis, first 
vice-president; Eu- 
gene G. Rau, F. 
ASCE, of J. Rich 
Steers, Inc., second 
vice-president; Jo- 
seph B. Diamond, 
M. ASCE, treasurer; 
Eugene F. Moran, 
Jr., of the Moran 
Towing Corporation, 
secretary; and H. 
Austin Van Name, of the H. A. Van Name 
Engineering Company, sergeant-at-arms. 

During the meeting Frederick H. Zur- 
muhlen, F. ASCE, commissioner of the 
New York City Department of Public 
Works for more than twelve years, was 
inducted as an honorary member of The 
Moles. Mr. Zurmuhlen was honored for 
his “eminent stature as an engineer and 
administrator of heavy construction 
work.” He is one of two top engineers 
to be thus honored in the history of the 
organization. The other was the late Ir- 
ving V. A. Huie, M. ASCE. 


C. W. Cambell 


Engineering Index 
Issues New Edition 


A guide to technological literature pub- 
lished all over the world in 1959 will be 
available this June with issuance of a 
new edition of the Engineering Index. 
The 1,600-page reference contains some 
30,000 annotations selected from over 
1,600 technical publications by a staff of 
qualified editors who review articles con- 
cerning the application of engineering 
methods and concepts to every phase of 
the economy. 

The information is indexed under 249 
divisions of engineering. A complete cat- 
alog outlining the coverage of each of 
these divisions is available free upon re- 
quest. Subscription is $70, including post- 
age. In addition to the bound volume, 
the Engineering Index includes a card 
service on library cards which are mailed 
each week. This service not only provides 
prompt information, but also gives the 
subscriber the privilege of selecting only 
the divisions in which he is particularly 
interested. 

Inquiries should be sent to the En- 
gineering Index, Inc., 29 West 39th Street, 
New York 18, N. Y. 
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The value of new construction put in 
place in April 1960 amounted to $4.0 bil- 
lion, according to preliminary estimates 
of the Bureau of the Census of the U.S. 
Department of Commerce. This was 8 
percent above the March 1960 level, but 
6 percent less than in April 1959. The 
cumulative value of construction expen- 
ditures for the first four months of this 
year amounted to $14.9 billion, 3 percent 
below the comparable 1959 total. 

Total new construction expenditures 
in April 1960 were at a seasonally ad- 
justed annual rate of $52.4 billion, about 
2 percent below the March 1960 rate. A 
slight rise in the seasonally adjusted an- 
nual rate of public construction, to $15.3 
billion, was more than offset by a decline 
in the seasonally adjusted annual rate of 
private construction, to $37.0 billion. 

New private construction expendi- 
tures in April 1960 amounted to $2.9 bil- 
lion. This was 4 percent above the March 
1960 level but 5 percent less than in 
April 1959. Spending for private residen- 
tial building amounted to $1.5 billion in 


April Construction Down From April 1959 


April 1960, 5 percent more than in March, 
but 15 percent less than for last April. 
An increase of about 10 percent in pri- 
vate residential expenditures is normal 
between March and April. The season- 
ally adjusted annual rate of private con- 
struction expenditures, exclusive of 
spending for residential buildings, was 
virtually unchanged between March and 
April 1960. In the first four months of 
1960 total new private construction ex- 
penditures amounted to $10.9 billion, 
about 1 percent more than in the com- 
parable period of 1959. 

New public construction expenditures 
this April amounted to $1.2 billion, 20 
percent above the March level. The 
March-to-April change was about nor- 
mal for the period, with increases in the 
seasonally adjusted annual rate of ex- 
penditures for public nonresidential 
buildings and military facilities offsetting 
declines in other categories. The value of 
public construction in the first four 
months of 1960 was $4.0 billion, 13 per- 
cent less than in the same 1959 period. 


Fort Worth Dedicates Cross-City Freeway 


With recent dedication of the downtown section of its East-West Freeway, Fort Worth 
became the first city in Texas to boast a completed freeway from city limit to city 
limit. It will probably also be the first area in the state to complete its freeway system 
from county line to county line. Fort Worth has 23 miles of completed freeway; 34 
miles under construction; 14 miles planned for early construction; and 82 miles still 
in the blueprint stage. One of the early projects will carry the East-West Freeway 
to the Tarrant County line east of Weatherford. Some 40,000 vehicles a day are already 
using the recently completed freeway—a link in Interstate Highway 20, which will go 
from Los Angeles to South Carolina. At the ceremonies State Highway Engineer D. C. 
Greer, F. ASCE, and R. A. Bossy, district engineer, were praised for their work in de- 


veloping Fort Worth’s freeway system. 
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A New Specification for Carbon Structural Steel 


It is expected that Committee A-1 on 
stecl of the American Society for Testing 
Materials will approve a new. specifica- 
tion for 36,000-psi structural steel at its 
meeting in June. If it does, the ASTM 
Committee on Administrative Standards 
can formally certify it for use 30 days 
later. The new material, designated A36, 
is compared in the accompanying tables 
with the well-known A7 and A373 struc- 
tural steel specifications. 

Consideration was given to changing 
the AZ steel specification. The need of 
car builders for the ductility associated 
with a 33,000-psi yield point led to re- 
laiming that material and presenting a 
higher vield point steel as a new ASTM 
specification, A36. 

The following is taken from a paper 
presented by John R. LeCrow, of the 
Bethelem Steel Co., before the National 
Engineering Conference of the American 
Institute of Steel Construction held in 
Denver in May. 

All ASTM Specifications for Rolled 
Structural Steel follow a single format 
which includes a “Scope” clause as Para- 


graph 1. In this paragraph, the individual 
steel products which may be supplied 
are enumerated and the general fields of 
application are mentioned. Table IT shows 
the differences between the scope clauses 
of AZ, A386 (the proposed specification) 
and A373 

Table II shows a comparison of the 
tensile requirements of the three com- 
parable specifications. In general, the 
tensile strength ranges are closely over- 
lapping, and ductility requirements are 
almost identical. The proposed new spe- 
cification has a maximum tensile strength 
which is 5,000 psi higher than A7 and 
A373 because of the higher yield point 
that must be realized. 

A major point of interest is the com- 
parison of chemical requirements — of 
Table IIL. Specification A7 has only a 
maximum prescribed for phosphorus and 
sulphur, both residual elements. The 
identical maxima are a part of A36 and 
A373, but are omitted so that the car- 
bon, manganese, and silicon requirements 
can be more easily followed. 

Table III shows how closely A36 ma- 


Table |. Comparison of Three Structural Steel Specifications 


AZ 


This specifiention cov- 
ers carbon steel plates, 
shapes and bars of struc- 
tural quality for use in 
the construction of 
bridges buildings 
and for general structural 
purposes. 


A36 


This specification cov- 
ers carbon steel plates, 
shapes and bars of struc- 
tural quality not over 4 
in. in thickness for use 
in the construction of 
bridges and buildings and 
for general structural 
purposes, 


A373 


This specification cov- 
ers carbon steel plates, 
shapes and bars of struc- 
tural quality not over 4 
in. in thickness for use 
in the construction of 
welded bridges and build- 
ings and for general 
welded structural pur- 
poses, 


terial approaches A373 material in chem- 
istry and, therefore, weldability. In bars 
and shapes, the total effect of carbon 
and manganese is almost identical. In 
plates the chemistry for the new speci- 
fication is somewhat higher, particularly 
in the thicknesses over % in. However, 
both A386 and A373 offer a much greater 
guarantee of weldability than does A7. 
For practical purposes, A36 is virtually 
synonomous with A373 for shapes and 
for plates up to ™% in. and, therefore, 
equivalent in weldability. 


AIA Issues Register 
Of Building Products 


The American Institute of Architects 
has published a “Building Products Regis- 
ter” to provide in one volume, jtabular 
data on comparable products needed for 
structures. These data give significant 
characteristics—sizes, colors, strengths, 
ete—of several materials grouped to- 
gether for easy comparison, The Register 
is impartial and factual; it is planned to 
supplement rather than to replace product 
literature. Abstracts of standard docu- 
ments for different types of products are 
given immediately following the product 
listings in each category. Those cited 
have been furnished by government agen- 
cies, testing laboratories, fire underwrit- 
ers, technical societies and producer as- 
sociations. 

The publication is planned as an annual 
volume. Periodic supplements and a new- 
products newsletter are included in the 
$25 subscription price. A descriptive bro- 
chure is available from the Building Prod- 
ucts Registry Service, The American 


Institute of Architects, 1735 New York 
: : Avenue Northwest, Washington 6, D. C. 
Table Il. Tensile Requirements Compared 
AZT A36 A373 
Tensile strength, psi: 
For shapes of all thicknesses . . . 
For plates and bars up to 1% in., 
incl. in thickness 
For plates and bars over 1% in., 
in thickness... 60,000 to 75,000 
Yield point, min, psi 33,000 
Elongation in 8 in., min, percent 21 
Elongation in 2 in., min, percent 24 


60,000 to 75,000 60,000 to 80,000 58,000 to 75,000 


60,000 to 72,000 


Rapid Transit System 
Proposed for Los Angeles 


36,000 
20 
23 


Construction of a 43.5-mile rapid-tran- 
sit system over a five-year period, and the 
addition of some 110 miles to the network 
by 1980, has been recommended to the 
Los Angeles Metropolitan Transit Au- 
thority. The program was submitted by 
the Transit Authority’s consulting engi- 
neers, Daniel, Mann, Johnson and 
Mendenhall. 

The initial system proposed calls for 
four routes extending generally northwest, 
east, south and west from downtown Los 
Angeles and stretching out to North Hol- 
lywood, El Monte, Compton and, West 
Los Angeles. The full network outlined 
for construction in the next twenty years 
would consist of eight routes and serve 
an area extending from Santa Monica on 
the west to Covina on the east, and from 
San Fernando on the north to Long Beach 
on the south. 


Table Ill. Chemical Requirements Compared 


Bars 
Cc 
Mn sone 
P (max) 0.04 0.04 0.04 
S (max) 0.05 0.05 0.05 


SHares PLates 


% in. & 


Under 


Over % in. 
to 4 in. 


% in. & 


Under 


Over 
to 1% in. 


Over 1% in. 
to 4 in. 


C (max) 0.28 0.28 a 0.28 0.28 0.28 
Mn 0.60/0.90 0.80/1.10 0.85/1.20 
Si eves 0.15/0.30 


Other 
1 in. and Over 1 in. than heavy 
Under to 4 in, W.F. 


Heavy 
W.F. 
10-36 in. 


% in & Over \% in. Over 1 in. Over 2in. 
Under to 1 in. to2in. to4in. 


C (max) 0.28 0.28 0.28 0.28 0.26 0.25 0.26 0.27 
A373 Mn 0.50/0.90 0.50/0.90 0.50/0.90 0.50/0.90 0.50/0.90 
Si 0.15/0.30  0.15/0.30 


116 June 1960 * CIVIL ENGINEERING 


. 
2 
| | | 
q 
q 


Largest Atomic Plant 
Planned for California 


Construction of the nation’s largest 
atomic electric power plant may be 
started next year by the Southern Cali- 
fornia Edison Company. Following a re- 
cent meeting of the company’s Board of 
Directors, a letter of intent to nego- 
tiate contracts for the design and con- 
struction of a 360,000-kw atomic power 
plant has been sent to the Westinghouse 
Electric Corporation and to the Bechtel 
Corporation. 

The contemplated plant would have 
the world’s largest atomic power reactor. 
The reactor would be of the closed-cycle 
water type with a 300-ton reactor vessel. 
It would be designed and built by West- 
inghouse who also would supply the 
steam and electrical equipment. The 
Bechtel Corporation would be the en- 
gineering constructors. The overall plant 
cost is estimated at approximately $70,- 
000,000. Based on Westinghouse and Edi- 
son studies, the plant would be economi- 
cally competitive with conventional 
plants over its lifetime. According to 
present estimates, about four years would 
be required to construct it. A 360,000-kw 
plant supplies enough electricity for a 
city of half a million. 

The actual start of construction will 
depend on the completion of contracts, 
approval of the Atomic Energy Commis- 
sion and the California Public Utilities 
Commission, and selection of a specific 
site. 


Code Conference Explores 
High Building Costs 


Building codes were discussed in rela- 
tion to high building costs at a recent all- 
day conference held in Washington, D.C. 
About 100 representatives of building 
code work in all parts of the United 
States assembled for the Code Confer- 
ence at the invitation of the National 
Association of Home Builders to meet 
the challenge of the sixties with the 
many new materials to be recognized. 

In a review of the code situation J. S. 
Norman, Jr., chairman of the NAHB 
Code Committee and conference chair- 
man, said that the basic problems con- 
fronting the building industry are exces- 
sive requirements, antiquated codes, and 
too many codes. He emphasized that 
correction must not be left to the general 
public, to town or government officials, 
or to model building code groups, but 
that it should be undertaken by the 
housing industry. 

However, the conference brought out 
that it is not the poor or antiquated 
codes that are primarily responsible for 
high building costs, but rather the re- 
strictive practices of the mechanical 
trades hidden in the codes. This point 
was made by William B. Tabler, chair- 
man of the American Institute of Archi- 
tects’ Building Code Committee. In out- 
lining the various conflicting code re- 
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quirements in different sections of the 
country, Mr. Taber noted, in particular, 
the restrictions in plumbing and electri- 
cal work. He also noted that exit require- 
ments are sometimes impossible of inter- 
pretation to meet conditions realistically. 
He said the restrictive practices of trades 
hide behind building codes and cited 
the plumbing and electrical trades as 
cases in point. Mr. Tabler urged the 
adoption of national standards without 


by Reggio 


R. ROBINSON ROWE, F. ASCE 


EXAMGEM No. 11 inspired this pa- 
thetic response from Mr. Slowe, “Rela- 
tive to unit movement of Block B to the 
left, Block A moves two units down its 
slope and 3 units down the wall. Hence 
the work... . TIME! !!!” 

This looked like a desperate but futile 
bluff that Slowe knew all about friction 
and could have scored if the ding-danged 
bell hadn’t ding danged. Before awarding 
him an F for fraud instead of an E for 
effort, let’s look over two other shoulders. 
Mr. Sharpe letter-symboled his sketch 
(Fig. 1) and wrote: 

H=P+f{V=N sin ¢—fN cos ¢ (1) (2) 

V=F—fH=N cos ¢+4+JN sin @ (3) (4) 
from statics of both blocks together and 
then Block B alone. P, f and @ being 
given, he had four equations in 7, H, N 
and V, from which he deduced: 

F tan ¢—2f] = PA—f?+2f tan 
Upon substituting P=100, f=0.25 and 
¢=—60°, he found 


1 F 
A 
P=i00 | fre 
ty fv ty 


Fig. 1. To move the blocks, I must over- 
come friction at three contacts. 


Fig. 2. Grade of pump-discharge line, up 
the stope AB and out to portal at C. 


regard to restrictive labor practices, and 
the establishment of local appeal boards 
for review of new products and processes. 

In closing the meeting, the National 
Association of Home Builders offered to 
act as a clearing house, through its local 
sections throughout the country, to work 
for adoption of proper codes. 

ASCE was represented at the confer- 
ence by Bernard F. Locraft, F. ASCE, 
Washington civil engineer. 


F(0.9375 ./3—0.5 = 100(0.9375+-0.5/3) 
1.1238 F = 180.35 
F = 160.5 lb 

Making it so easy, Sharpe was either 
bright or he guessed right. The second 
shoulder was Mr. Swift’s, who guessed 
wrong. Thinking too swiftly, he directed 
{V to the left, opposing P. Others guessed 
wrong on {N for just one reason—they 
wouldn’t take time to think. Remember, 
friction opposes motion, not force. Block 
B being pushed to the left is resisted by 
friction acting to the right. 

Now let’s look critically at Slowe’s epi- 
logue. His last word “work” and the rela- 
tive movement of the blocks implied a 
plan to work the problem with a work 
equation, that is, input energy equals out- 
put work. Work being force times dis- 
tance and the relative distances being 
1, 2 and / 

(6) 

Maybe Slowe knew the interesting fact 
that friction on the interface matches the 
friction on the two outer faces, that is, 
that 

Substitute this in (6) and recalling (1) 
and (3), 


V3 .....(8) 
(3) 


Slowe could have found F from these 
three equations in F, H and V. In fact, a 
solution by the work method is the least 
work and, whether or not he knew where 
he was going, Slowe was on the right 
track. 

Hence two elements made this problem 
a gem: (1) the importance of careful 
thinking about the direction of frictional 
forces and (2) the reward to those who 
could work with work to have the least 
work, 


EXAMGEM No. 12 


With the Society meeting at Reno this 
month, this is an appropriate time to 
resurrect a 20-yr-old Nevada problem 
reminiscent of the flooded mines of the 
Comstock Lode. Finding an extra 100 ft 
of pipe along the stope lulled the un- 
wary to overlook other ways to go wrong. 
It read: 

An electric pump with 80 percent ef- 
ficiency must remove 900 gpm of mine 
seepage from a sump at A (see sketch, 
Fig. 2). Discharge line ABC is an 8-in. 
steel pipe with Kutter’s n = 0.013. Re- 
quired: the power of the motor in kw. 
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DECEASED 


Oliver Ames (M. ’39; F. ’59), age 63, 
for nearly 32 years field project manager 
at many of the E. 1. du Pont de Nemours 
& Company, Inc., plants, died in Wil- 
mington, Del., on April 23. An executive 
in the design division of Du Pont, dur- 
ing World War II he was manager in 
charge of all commercial construction. 
After the war he was sent to Japan by 
the United States government to study 
the effects of bombing on the chemical 
and oil industries in Hiroshima and 
Nagasaki. 


John M. Belknap (M. '08; F. '59), age 
88, a practicing engineer from 1896 until 
his retirement in 1948, died recently in 
Ashtabula, Ohio. In his early career, Mr. 
Belknap was connected with several im- 
portant railroad companies, including the 
New York Central & Hudson River 
Railroad, which he served as assistant 
engineer of buildings and as engineer on 
the Grand Central Terminal Improve- 
ments in New York. Later, as resident 
engineer with the Terry & Tench Com- 
pany and the Tench Construction Com- 
pany, he had charge of the location and 
construction of the Bear Mountain 
Bridge over the Hudson, at that time the 
longest suspension bridge in the world. 
From 1934 until his retirement, he was in 
the United States Engineer Offices at 
Zanesville, Ohio and Huntington, W. Va. 


Finn Olafsson Berge (M. ’51; F. '59), 
age 55, for 24 years (1926-1950) an engi- 
neer in Shanghai, China, died recently 
in Porsgrunn, Norway. Mr. Berge’s work 
in China included eight years as struc- 
tural engineer with the Public Works 
Department. More recently, he had 
served as consulting civil engineer in the 
Norwegian firm, Aarum & Berge. 


Horace A. Bestor (A.M. '26; M. ’59), 
age 75, who made a lifetime study of 
land use and its related water problems, 
died recently in Clewiston, Fla. His 
study in 1926 for the U.S. District Engi- 
neer on the Caloosahatchee river and 
Lake Okeechobee drainage areas became 
the basis of federal appropriations for 
the project now embraced in the Central 
and Southern Florida Flood Control Dis- 
trict. This initial interest in the reclama- 
tion and water control programs of the 
area was augmented during 16 years in 
the employ of the Southern Sugar Com- 
pany, and the present U. S. Sugar Cor- 
poration, where he had responsibility for 
the planning and organization of the va- 
rious reclamation districts bordering 
Lake Okeechobee and by 14 years of 
consulting work on land development 
projects in the region. 


Henry B. Cooley (A.M. ’30; M. ’59), 
age 61, since 1954 professor and head of 
the Department of Management and Fi- 
nance in the School of Business at Flor- 
ida State University, Tallahassee, died 
there recently. For four years Professor 
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Robert B. Brooks, Former 
ASCE Officer, Dies 


Robert B. Brooks (M. '24; I’. '59), age 
71, former ASCE officer, internationally 
known consulting engineer, and former 

St. Louis director of 
streets and sewers, 
died in St. Louis, 
Mo., on April 30. 
Mr. Brooks, who of- 
ten represented the 
United States in 
highway, sanitation, 
and municipal prob- 
lems, was a United 
States representa- 
tive to Mexico City at the 1936 dedication 
of the Pan-American Highway—which he 
had helped to institute. He also had a 
hand in planning the 2,000-mile Mississip- 
pi River Parkway from Canada to the 
Gulf of Mexico, and in 1956 was honored 
with the distinguished service award of 
the Mississippi River Parkway Planning 
Commission. He served ASCE as Direc- 
tor from 1939 to 1941 and as Vice Presi- 
dent from 1949 to 1950. 


Cooley was assistant city engineer of 
New Orleans. He also had been resident 
engineer with the Louisiana Highway 
Commission. In 1937 he became assistant 
professor of economics and business ad- 
ministration at West Virginia University. 


William Russell Davis (M. ’31; F. ’59), 
age 90, retired civil engineer, whose most 
significant accomplishment was the de- 
sign of the $5 million International 
Peace Bridge at Buffalo, N. Y., died re- 
cently in Los Angeles, Calif. In private 
consulting practice for much of his pro- 
fessional life, Mr. Davis was chief bridge 
designer and inspector in the office of the 
New York State Engineer for over ten 
years before entering private practice. 


Elliott J. Dent (M. ’15; F. ’59), age 
82, Colonel, U. S. Army (Retired), of 
Washington, D. C., died there recently, 
A graduate of the U. S. Military Acad- 
emy at West Point, Colonel Dent early 
in his army career served as a Lieutenant 
with engineer troops in the Philippine 
Islands and later as a Colonel with the 
Corps of Engineers in Washington, D. C. 
He was a specialist in beach erosion. 
After retiring from the Corps in the 
1930's. Col. Dent remained in Washing- 
ton where he had a consulting engineer- 
ing practice. 


Mortimer L. Diver (A.M. ’21; M. ’59), 
age 73, consulting engineer of San An- 
tonio, Tex., died there recently. A spe- 
cialist in reinforced concrete design, Mr. 
Diver had maintained a general consult- 
ing practice since 1921. He had practiced 
in San Antonio since 1933. 


John W. Emig (M. ’09; F. ’59), age 84, 
from 1932 until 1959 engineer-contractor 
with the B. W. Construction Company, 
of Chicago, died recently in Evanston, 
Ill. Engineer-designer of theatres, plants 
and all types of buildings throughout the 
United States, Mr. Emig was engineer on 
many of the buildings for Chicago’s Cen- 
tury of Progress Exposition. 


John M. Evans (M. ’37; F. ’59), age 
67, a long-time member of the engineer- 
ing staff of the Standard Oil Company 
of California, died recently in Oakland, 
Calif. Mr. Evans joined Standard Oil in 
1915 after receiving his B.S. in civil en- 
gineering from the University of Califor- 
nia. Since then he had served the firm 
as head of the civil engineering division, 
as vice-president and director, and as 
chief engineer and chairman of the board 
of engineers. 


Francis Duncan Finlayson (M. "44; 
F. ’59), age 63, vice-president and chief 
engineer of the Westcott Engineering 
Company, Chicago, IIl., died recently in 
Park Ridge, Ill. Mr. Finlayson had been 
vice-president and chief engineer of the 
firm since 1951, having previously (1920- 
1933) served it as structural designer. 
During the intervening years he was 
structural and chief structural engineer 
with another Chicago firm, Montgomery 
Ward & Company. 


Leroy Burrows Fugitt (A.M.’21; M.’59), 
age 73, secretary-treasurer of the South- 
ern Construction Company, Oklahoma 
City, Okla., died there recently. Prior to 
becoming secretary-treasurer in 1956, he 
had served the firm for nearly ten years 
as president. At different times before 
joining Southern Construction he had 
engaged in consulting engineering work 
in Chicago, Louisville, and Hoisington 
(Kans.) 


Robert L. Gay (A.M. '42; M. ’59), 
age 54, specialist in plant and_ bridge 
construction, died recently in Baton 
Rouge, La. At the time of his death, Mr. 
Gay had been senior bridge detailer with 
the Louisiana Department of Highways 
for thirteen years. Earlier he served as 
assistant resident engineer for Ira G. 
Hedrick, Inc., on a reinforced concrete 
arch bridge over the Red River and as 
engineer and employment manager of 
Siems-Helmers, Inc., on construction of 
the $11 million bridge over the Missis- 
sippi River at New Orleans. 


James R. Hardesty (M. ’51; F. '59), 
age 79, whose work as a consulting en- 
gineer and architect ranged from bridges 
to monuments, died recently in Chevy 
Chase, Md. During a career which lasted 
36 years, many of them with the Gov- 
ernment, Mr. Hardesty had contributed 
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A striking example of fine appearance and exacting 
craftsmanship is this PDM Steel Reservoir built for the 
Municipal Authority of the Borough of West View, Pa., 
in a high-value residential district. An entire hilltop was 
removed to make room for the 5,000,000 gallon struc- 
ture, special architectural detailing employed for visual 
appeal, and a two-tone blue color scheme applied to 
complete a most unusual and applauded neighborhood 
feature. * Do you have a particular water storage prob- 
lem? Let us discuss it with you! 


5,000,000 Galion Reservoir, 150 ft diameter by 40 ft high, built for the Municipal Authority of the Borough of West 
View, Pa. in Ross Twp., Allegheny County. Structure designed by William Murdoch, Consulting Engineer, Pittsburgh, Pa. 


Pittsburgh-Des Moines Steel Company 


Plants at PITTSBURGH, WARREN, BRISTOL, PA. ¢ BALTIMORE ¢ BIRMINGHAM ¢ DES MOINES 
PROVO, UTAH «+ CASPER, WYO. « SANTA CLARA, FRESNO, STOCKTON, CALIF. 


Ad Sales Offices: 


STEEL RESERVOIRS | Neville island NEW YORK(17)............. 200 East 42nd Street 


BALTIMORE (26). . P. O. Box 3459, Curtis Bay Station CHICAGO(3)........ 679 First National Bank Bid 
BIRMINGHAM (8) .... P. O. Box 8641, Ensley Station ATLANTA(5)....... 361 East Paces Ferry Rd., N. 
DES MOINES (6) ...........000. 1015 Tuttle Street JACKSONVILLE ................ 4066 Ferrarra St. 
VO, UTA P. O. Box 310 DALLAS(1).......... Suite 1703, Southland Center 


SANTA . Box 329 DENVER(2).......... 323 Railway Exchange 


P.O. Bidg. 


j ? 


Deceased 
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to construction of the Ft. Knox (Ky.) 
gold depository, the silver depository at 
West Point, N. Y., a jet turbine labora- 
tory at Trenton, N. J., traffic control 
centers for the Federal Aviation Agency, 
and the design of security buildings and 
housing for the Antarctic “Operation 
Deep Freeze.” His design of the princi- 
pal chapel at Fort Belvoir (Va.) called 
for the unusual feature of a prefabri- 
cated steeple. 


Harry C. Hess (M. ’28; F. ’59), age 70, 
in private engineering practice in Phil- 
adelphia, Pa., since 1918, died there on 
April 6. He was a graduate of Baltimore 
Polytechnic Institute. Mr. Hess’ early 
work included experience as structural 
designer for the General Electric Com- 
pany, Pittsfield, Mass., on the design of 
steel and concrete plant buildings, and 
as manager of the Wilkes-Barre office of 
the Scranton Iron and Steel Company. 


Charles St. Barbe Kindersley (A.M. 
49; M. '59), age 38, assistant engineer 
with Sir Alexander Gibb & Partners, 
London, England, died recently. In 1943, 
the year of his graduation from Cam- 
bridge University, Mr. Kindersley joined 
Sir Alexander Gibb as a junior engineer 
and since then had done extensive work 
for the firm on a hydroelectric and irri- 
gation project in Persia. 


Charles Mannel (M. ’38; F. ’59), age 
72, retired civil engineer of Asheville, 
N. C., died there recently. Before estab- 
lishing his consulting practice, Mr. Man- 
nel had engaged in hydraulic and hydro- 
electric work with the late Charles A. 
Waddell, the Morrison-Knudson Com- 
pany, and Six Associates. He retired in 
1958. 


Eugene L. Meyer (J.M. 50; A.M. 
age 32, junior civil engineer with the 
California Division of Highways at Wa- 
bash, Calif., died recently in Eureka, 
Calif. A 1950 civil engineering graduate 
of Stanford University, Mr. Meyer had 
joined the Division of Highways in 1951. 


Paul D. Miesenhelder (M. '35; F. ’59), 
age 63, for the past ten years concrete 
engineer on the Research Staff of the 
Association of American Railroads, Chi- 
cago, Ill., died there recently. Mr. Mies- 
enhelder’s previous experience was as a 
research assistant in the Engineering Ex- 
periment Station at Purdue University, 
and as assistant engineer, testing engi- 
neer, and assistant chief engineer in 
charge of the Materials Department. of 
the Indiana State Highway Commission. 

Henry S. Miller (M. '42; F. ’59), age 
63, since 1957 director of the St. Louis 
(Mo.) Department of Streets, died in 
St. Louis recently. A city emplovee for 
34 years, he had, until his recent ap- 


For positive protection 
against power failures, install 


JOHNSON 


GEAR DRIVES 


Cross State Development Co. installed the 
Johnson combination drive shown here in a sew- 
age disposal plant in Florida. They report: ‘‘It’s 
recognized as one of most efficient, packaged 
systems in the Tampa area. We've never ex- 
perienced any difficulty.” Neither will you be- 
cause Johnson combination drive assures engine 
take-over the instant electricity fails. Either 
power unit may be overhauled without interrupt- 
ing service. 

Sizes: 15 to 450 hp. Johnson Right Angle 
Gear Drives are available in combination, dual 
and standard types; for all horizontal prime 
movers; hollow or solid shaft. Please write for 
engineering catalogs. 


were 


MAKERS OF 7-R 
© FINE GEARS 
SINCE 1904 


JOHN 


GEAR & MANUFACTURING CO., LTD. 


6TH AND PARKER STREETS © BERKELEY 10. CALIFORNIA 


East and Guif Coast representatives: 
Smith Meeker Engineering Co., 157 Chambers St., New York City 


pointment, served successively as engi- 
neer on the design of sewers and streets 
and as assistant chief engineer of the 
Division of Sewers and Paving. 


Hobart M. Mumaugh (M. ’44; F. ’59), 
age 63, for the major part of his profes- 
sional life in the employ of the Ohio 
Highway Department, died recently in 
Lima, Ohio. Mr. Mumaugh, who first 
joined the Department in 1921 as assist- 
ant engineer, was named assistant divi- 
sion engineer in 1939 and county engi- 
neer in 1941. 


William E. Mutterer (A.M. 47; 
M. ’59), age 48, employed by the Ma- 
hony-Troast. Construction Company for 
approximately 14 years as building con- 
struction estimator, died recently in Pas- 
saic, N. J. A civil engineering graduate 
of the Newark College of Engineering, 
he had also been an instructor in build- 
ing construction estimating at his alma 
mater. 


Harold D. Noteware (A.M. '26; 
M. ’59), age 66, a consulting civil engi- 
neer and specialist in irrigation and rec- 
lamation, died recently in Stockton, 
Calif. Over a period of 34 years Mr. 
Noteware had played a major part in 
reclaiming and developing the Sacra- 
mento River Island properties as con- 
sulting civil engineer, engineer and man- 
ager of the California Subdivision Com- 
pany. 


Samuel Wyatt Pinkston (A.M. ’55; M. 
59), age 37, construction engineer with 
Harold L. Smith & Associates, Stuttgart, 
Ark., died there recently. His previous ex- 
perience included five years as topo- 
graphic engineer with the U.S. Geological 
Survey and a few years as construction 
engineer with the Houston (Tex.) firm, 
Farnsworth & Chambers Company, Inc. 


Harold L. Reichel (A.M.’46; M.’59), age 
52, since 1949 manager of logging and 
forest operations for the Weyerhaeuser 
Company at its Vail-McDonald Opera- 
tions, Chehalis, Wash., died there on 
April 18. Mr. Reichel had been em- 
ployed by the Weyerhaeuser Company 
and its subsidiaries since 1928. 


Robert E. Robertson (M. ’23; F. ’59), 
age 76, long-time Cerro Gordo County 
(Iowa) engineer, died recently in Mason 
City, Iowa. Mr. Robertson was con- 
sidered a pioneer in the development of 
the Iowa road system. When he assumed 
the position of county engineer in 1914, 
the county had only one mile of surfaced 
road. His retirement in 1954 ended 40 
years of service. 


Floyd M. Roush (M. ’55; F. ’59), age 
63, regional irrigation supervisor for the 
Bureau of Reclamation, Denver, Colo., 
died there recently. After serving in the 
Wyoming state engineer’s office from 
1929 to 1936 and as Wyoming state en- 
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The Impossible becomes 
Reality when you design 
for 


In the mountainous and wooded regions of 
the Northwest, reinforced concrete has 
proved to be a practical and economical 
method of bridge construction. 

In these rugged areas, reinforced concrete 
has helped make possible the crossing of 
practically impassable terrain and has mini- 
mized maintenance costs resulting from the 


OMCRETE 
REINFORCING 
STEEL INSTITUTE 


Chicago 3, Illinois 
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Designers: Bureau of Public Road Engineers 
Hood National Forest 


effects of extreme temperature and weather 
differential. 

On your next highway project, investigate 
the many advantages of this outstanding 
construction method. Regardless of your re- 
quirements, you, too, will find that rein- 
forced concrete is the most practical and 
economical method. 


Concrete Reinforcing Steel Institute 
38 South Dearborn Street 


ae 


EVER 


It pays an engineer to remind himself that concrete starts to break 
down the instant the forms are off . . . in major or minor degree 


depending on weather, corrosion 


or moisture pressure. When con- 


ditions are severe, no reminder is necessary, but somewhat more 
obscure is the need for high quality protective materials. Inferior 
coatings always cost more eventually. 


Since 1912, Standard Dry Wall, 
been in no other business than 


Inc. has 
the pro- 


tection of masonry, and its products are 
leaders in the field. Thoroseal, for example, 
may be easily applied with our money- 


saving, long-handled brush, and 


part both a waterproof and decorative 
surface in gray, white or color. Write for 


The Masonry Wel 
To Keep Water Ovt 


our free specification folder on all Thoro 


System products. 


Please send new 20-page specification guide describing all prod- 


ucts and uses. 


Name 


Company___ 


Address 


Standard 


Box X-13 New Eagle, Pa. 


Dry Wall 


Products, Inc. 


Plants at New Eagle, Pennsylvania and Centerville, Indiana 


Deceased 
(Continued from page 120) 


gineer in 1936 and 1937, Mr. Roush 
joined the Bureau of Reclamation. He 
was promoted to his last job in Novem- 
ber 1959. 


Charles Schultz (M. ’20; F. ’59), age 
79, former city engineer of Hannibal, Mo., 
McKinney, Tex., and Tulsa, Okla., died 
recently in Richmond, Tex. In private 
practice since 1928, Mr. Schultz had 
served as city, county, and state con- 
tractor in addition to maintaining an 
office in Foster, Tex., from 1940 to 1950, 
and in Richmond from 1950 until his 
death. 


William B. Settoon (A.M. ’58; M. ’59), 
age 47, for the past seven vears head of the 
structural department of Curtis & Davis 
and Associated Architects and Engineers, 
New Orleans, La., died there on March 27. 
Mr. Settoon, who had recently been made 
an associate of the firm, previously served 
as an engineering designer with Geo. P. 
Rice. In the latter position, he designed 
water distribution systems for the New 
Orleans Port of Embarkation, the Air 
Mechanics School at Gulfport, Miss., and 
the Air Support Command Base at Pol- 
lock, La. 


William G. Sloan (M. ’08; F. ’59), age 
84, a former New Jersey state highway 
engineer, died in Princeton, N. J., on 
April 22. Mr. Sloan’s engineering experi- 
ence embraced the construction of high- 
ways, railways, bridges, tunnels, steam- 
ship docks and large manufacturing 
plants. As chairman of three advisory 
boards, Mr. Sloan played a role in the 
development of such important projects 
as the Pulaski Skyway, the New Jersey 
approaches to the Hudson River vehicu- 
lar tunnels and the George Washington 
Bridge, and the Jersey City-Kearney 
Bridge over the Hackensack River. 


James Hampden Small (M. ’19; 
F. 59), age 40, for more than 25 years 
president of the James H. Small Com- 
pany, died recently in Jacksonville, Fla. 
Before establishing his own firm, Mr. 
Small was president and general man- 
ager for eleven years of the American 
Construction Company in Cleveland, 
Ohio. 


Harry Sprague (A.M. ’53; M. 59), age 
43, director of the Design Division of 
Public Works, U. S. Navy District, Ko- 
diak, Alaska, died recently. Before taking 
over as director of the Design Division, 
Mr. Sprague was head of the structural 
and architectural design section of the 
U.S. Bureau of Reclamation at Ephrata, 
Wash. 


Samuel F. Tapman (A.M. ’22; M. ’59), 
age 71, retired civil engineer of Jackson- 
ville Beach, Fla., died there recently. Mr. 
Tapman was a former president of the 
New York City firm, the William W. 
Beers Company, where he designed and 
marketed standardized steel structures. 
Earlier he was chief engineer of Hamilton 
and Chambers Company, Ine. 
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Concrete Adhesives With THIOKOL Liquid Polymer 


MAKE LITTLE OF BIG REPAIRS 


Scaled highway surfaces Only loose and damaged concrete—not the whole 
paired in only a few hours by bonding new con- slab—need be removed. The adhesive also cuts 
crete to old with adhesives containing THIOKOL time and costs in repairing spalled areas, cracks, 
polysulfide polymer. The bond is stronger than pot holes, in skidproofing and sealing, in fasten- 
concrete itself. Field and lab tests prove it. ing traffic markers. Results are long-lasting. 


Adhesive with THIOKOL liquid polymer—made laid conventionally. It can also be 
and sold commercially by several processors—is worked out to a feather-edge without danger of 
spread on prepared surface with brooms or later failure—so tenacious is the adhesive bond 


heavy brushes. Thirty minutes later, while ad- of new to old concrete. 


hesive is still tacky, new concrete is poured. 


CHEMICAL CORPORATION 
780 NORTH CLINTON AVENUE * TRENTON 7, NEW JERSEY 
In Canada: Naugatuck Chemicals Division, Dominion Rubber Co., 
Elmira, Ontario 


4 FOR MORE INFORMATION: Mail Coupon to Dept. a 4 


Thiokol Chemical Corp., 780 N. Clinton Ave., Trenton 7, N. J. 


Please send me THIOKOL’S helpful booklet “A 

New Type of Concrete-to-Concrete Bonding.” 

Tells how to reduce remedial time and costs, and 
2 ~~ to keep roads in service. 

Repair completed—road open as soon as con- 

crete is cured. Similar repairs, in service since Name 

1953, show no damage or effects of weather, 

wear and tear, even on the busiest highways. 


®Registered trademark of the Thiokol Chemical Corporation for its liquid 
polymers, rocket propellants, plasticizers and other chemical products, 


CIVIL ENGINEERING «¢ June 1960 


—. 
— 
& 
: 
- 
5. 


Portland engineers offered a ape 
masters at night . ; 

Civil engineers in the Porth: and area stiho 
desire to work toward an MS. will be 
interested to learn of a new graduate 
program recently adopted by Oregon 
State College and the Portland Extension 
Center. Under the new arrangement, 
night classes in graduate engineering will 
be offered by the PEC beginning this fall, 
and credits for these courses will be ac- 
cepted by the OSC School of Engineering, 
which will grant the Master’s degree. No 
resident study at the Corvallis campus 
will be required for any of the courses. It 
will require approximately four years 
through the new system to fulfill the en- 
tire requirements for the degree. Inter- 
ested engineers should write to the Port- 
land Extension Center, 1633 S.W. Park, 
Portland, Ore. 


Instruction in the basics of bio-oxidation 
of organic wastes . . 

The fundamentals of bio-cxidation asa 
framework for the analysis, design, and 
operation of biological waste treatment 
facilities is being offered by the Civil 
Engineering Department of Manhattan 


ew in 


College, June 20-24, under “The Fifth 
Course on Bio-Oxidation of Organic 
Wastes Theory and Design.” The $100 fee 
for the course includes a set of notes and 
the mixer. All correspondence should be 
addressed to Prof. W. Wesley Eckenfelder, 
Civil Engineering Department, Manhat- 
tan College, New York 71, N. Y. 


Wide variety of courses available this 

A one-week summer study course in 
thin-shell concrete structures will be of- 
fered at the Case Institute of Technol- 
ogy, Cleveland, Ohio, July 18-22. De- 
signed for engineers and architects who 
would like to know more about the 
theory and design of the new and dra- 
matic structures currently being built, 
the course includes the analysis and de- 
sign of domes, hyperbolic paraboloids, 
cylindrical shells and folded plates. Tui- 
tion for the program is $200. Requests 
for applications may be addressed to Dr. 
James R. Hooper, Jr., Director of Special 
Programs. All other inquiries should be 
addressed to Dr. John B. Scalzi, Asso- 
ciate Professor of Structural Engineering, 


Case Institute of Technology, Univer- 
sity Cirele, Cleveland 6, Ohio. 

Intensive courses covering 21 subjects 
will be offered this summer to practicing 
engineers and scientists by the University 
of Michigan College of Engineering. 
Courses range from automatic control to 
technical writing—including “Human 
Engineering Concepts and Theory,” will 
be one or two weeks in length and will 
run from June 13 to August 15. Among the 
75 to 80 visiting lecturers will be such 
highly-regarded engineers and _ scientists 
as James H. Wilkinson of the National 
Physical Laboratories of England, Fred- 
rich L. Bauer of the University of Mainz, 
Germany; and Alston S. Householder of 
the Oak Ridge National Laboratory. For 
information contact Chuck Wixom, Uni- 
versity. of Michigan, Administration 
Building, Ann Arbor, Mich. 

Ten engineering seminars, to be con- 
ducted by the Pennsylvania State Uni- 
versity College of Engineering and 
Architecture and Continuing Education 
Services, are scheduled for this summer. 
Of special interest to civil engineers are: 
Atomic Shelter (architectural and engi- 
neering planning aspects), July 10-22; 
Research and Development Management 
Development, July 24-29; Atomic Shelter 
(structural engineering radiation 
shielding aspects), July 24-August 5; 
Work Measurement, August 28-Septem- 
ber 2; and Technical Report Writing, 
September 19-30. A descriptive brochure 
may be obtained from the Continuing 
Education Conference Center, Pennsyl- 
vania State University, University Park, 
Pa. 

Principal focus of a special summer 
program at the Massachusetts Institute 
of Technology, June 20 to June 24, will 
be the similarities and differences be- 
tween plastics and glass with respect to 
strength and fracture behavior. Tuition 
for the morning and afternoon sessions is 
$200. Requests for information should be 
addressed to John I. Mattill, Associate 
Director, Massachusetts Institute of Tech- 
nology, Cambridge 39, Mass. 


Course in water bacteriology . . . 

A one-week course on recent dev elop- 
ments in water bacteriology will be pre- 
sented August 15 through 19—and, again 
January 23 through 27—by the training 
program of the Robert A. Taft Sanitary 
Engineering Center, Cincinnati, Ohio, 
major research and engineering labora- 
tory of the Public Health Service. The 
course is offered for professional bacte- 
riologists and those in positions of re- 
sponsibility in bacterial water analyses. 
Applications should be addressed to the 
Chief, Training Program, Robert A. Taft 
Sanitary Engineering Center, 4676 Co- 
lumbia Parkway, Cincinnati 26, Ohio, or 
to a PHS Regional Office Director. 
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What type of large-diameter water pipe 


... carries the highest internal pressures? 


... withstands the most severe shock loadings? 


...goves the tightest, most leak-free joints? 


...has the greatest beam strength to span washouts? 


...goves proof of quality? 
(every length tested in the shop to AWWA standards ) 


Only large-diameter steel pipe is the answer to every one of these questions. 
Bethlehem large-diameter steel pipe (from 18 in. ID to the largest size| you 

may need) is coal-tar enameled in the shop for long-lasting high-flow capacity 

and resistance to corrosion. And every length is tested to AWWA standards. 
What better investment could you make in your community's water supply 

program than to use tried-and-proven Bethlehem steel pipe? 

The nearest Bethlehem sales office will gladly give you full details. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. Export Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 
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PERMANENT STEEL SUBWAY 
ROOF DOUBLES AS SHORING 


Unusual underpinning supports operating subway while new track is 
built beneath. Plan entails no interior shoring of existing subway, no 
track-shifting or changes in electric system or signals, permitting 
normal service during construction. 


Mall 


Existing BMT structure ) 


y Street surface 


Seat 
for roof; 
steel 


Project: Chrystie Street Subway, Section 2, Route 112, for New York City Transit Authority ee 
General Contractor: Cayuga Construction Corp., New York City 


With headroom of 5 in. or less between the top of the new steel and the bottom 
of the operating subway, the use of temporary needle beams as a shoring 
method on this job posed a problem. 


Solution: this unusual plan. The new line’s permanent steel roof beams (in- 
creased in size and length) were incorporated into the underpinning system, 
carrying the load temporarily to the retaining walls and later to the completed 
new foundation. 


Write for literature describing this procedure, the Colcrete wall construction, 
the use of Pretest cylinders to underpin the old subway columns, and other 
interesting features. 


10 EAST 40th STREET, NEW YORK 16, N. Y. | 
ia 2033 PARK AVE. © CHICAGO: 221 NORTH LaSALLE ST. * WASHINGTON, D.C.: TOWER BLOG. 
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News of Members 
(Continued from page 28) 


Charles E. Weinkauf will supervise the 
personnel and functions of the engineering 
section in the Distribution Department of 
the Manufacturers Light and Heat Com- 
pany, Pittsburgh, Pa., in his new capac- 
ity as distribution engineer. Mr. Weinkauf 
has been assistant distribution engineer 
since 1954. 


Kenneth J. Boedecker, who joined the 
Reynolds Metals Company in 1954 as an 
industrial engineer at the Harrison, N. J., 
plant, has been appointed to the newly- 
created position of manager of the alu- 
minum structures market. For the past 
two years he has been assistant to the 
general manager of the sheet division. 


Organizational Changes At 
Portland Cement Association 


& The Rocky Mountain Region of the 
Portland Cement Association with head- 
quarters in Denver, has been strengthened 
through the addition of Edward W. Thor- 
son as full-time re- 
gional manager and 
the establishment of 
a new district office 
in Albuquerque, to 
improve service in 
the state of New 
Mexico. Mr. Thor- 


son has been with 
the Association since 
1934. 


<4 Succeeding Mr. 
Thorson as district 
engineer for Colo- 
rado and Wyoming is 
Jack Y. Barnes. 
Mr. Barnes joined 
the Association in 
1937, serving with 
the Des Moines dis- 
trict before becom- 
ing district engineer 
at Helena in 1952. 


> Bernard C. 
Smith, for the past 
seven years general 
field engineer for 
New Mexico, is now 
district engineer for 
New Mexico, with 
offices at Albuquer- 


que. Mr. Smith 
joined the Associa- 
tion in 1953. 


< Thomas D. 
Shiels, for the past 
five years district en- 
gineer for the Austin, 
Tex., office of the 
Portland Cement 
Association, has been 
named South Cen- 
tral regional man- 
ager. He has been 
with the Association 
since 1925, which he joined as field engi- 
neer in the Dallas District Office. 
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RECENT 
BOOKS 


(added to the Engineering Societies 
Library) 


Application de la Geologie aux Travaux de 
L'Ingenieur 

Intended for. the consulting geologist and for 
the engineer faced with geologic problems in con- 
struction engineering. Methods of terrain and 
subterranean exploration and documentation, in- 
cluding geophysics, boring and tunelling are pre- 
sented. Rocks above and below ground, their 
properties as natural formations and as building 
materials, and subterranean hydrology are stud- 
ied. The final section deals with protective meas- 
ures against earthquake, landslide, erosion, and 
heavy snow and wind. (By Jean Goguel. Masson 
& Compagnie, Paris, France, 1959. 357 pp., paper.) 


Bituminous Paving Materials 


This volume combines the papers presented at 
two symposia, one on the methods of test for 
design of bituminous paving mixtures, and the 
other on the practical and statistical significance 
of tests and properties of bituminous binders, pre- 
sented at the technical session on road and paving 
materials. (Published as ASTM Special Technical 
Publication No. 252 by the American Society For 
Testing Materials, 1916 Race Street, Philadelphia 
3, Pa., 1959. 232 pp., bound. $5.50.) 


Curve Surveying 


This handbook deals with methods of setting 
out circular arcs with chain, tape and theodolite, 


AccURATE VISUAL REGis TRATION 


of liquid flow with 


STEVENS 


RECORDER TYPE B-FT 


Recording, indicating and totalizing meter for measuring sewage or other flows 
over Parshall flumes and weirs. This instrument has interchangeable flow cams 
and flow conversion gears...an important factor to consider for sewage treatment 
plants in rapidly growing communities. With a simple change of cams and gears 
the Type B-FT Recorder can operate with a different size flume or accommodate’ 
a greater range of flow than that for which it was originally purchased. The change 
does not require factory service. Similarly, change from weekly to daily time scale, 


the location of compound and reverse curves, the 
amount of cant required, the cubic parabola, the 
clothoid and lemniscate, Also discussed are the 
maximum safe speed for a vehicle on a circular 
arc, the best length for a transition curve, the 
forces at the treads and flanges of railway wheels, 
and the Hallade method for aligning railway 
curves. (By R. B. M. Jenkins. Cleaver-Hume 
Press Ltd., London, England, 1960. 184 pp., 
bound. £ 1.15.0.) 


Library Services | 


Engineering Societies Library books, ex- 
cept bibliographies, hand ks, and 
other reference publications, may be 
borrowed by mail by (the Society’s 
initials, eg. ASCE) members for a small 
handling charge. The Library also pre- 
pares bibliographies, maintains search 
and translation services, and can supply 
a photoprint or a microfilm copy of any 
| items in its collection. Address inquiries 
to R. H. Phelps, Director, Engineering 
Societies Library, 29 West 39th Street, 


New York 18, N. Y. \ 


Engineering Economy 


Third Edition 

All commonly used economy study methods here 
are analysed in terms of their background, prin- 
ciples and procedures, together with discussion 
of the frequent importance of non-monetary fac- 
tors in economic decisions. This edition is almost 
completely rewritten. (By E. Paul de Garmo. The 
Macmillan Company, 60 Fifth Avenue, New York 
11, N. Y., 1960. 580 pp., bound. $8.75.) 


Highway Engineering 
Second Edition 


The purpose of this book is to give an inte- 
grated picture of the whole field of highway en- 


or vice versa, is accomplished by merely repositioning one gear —no new parts 


to buy. 


gineering, presenting the material in the order in 
which it commonly would occur in the develop- 
ment of a highway or highway system. Adminis- 
tration, economics, financing, and planning are 
dealt with at length, followed by chapters on 
design, construction and maintenance, which 
stress fundamental principles. This new edition 
incorporates the major advances in the field, and 
shows the effect of the Federal Highway Act of 
1956. (By Leo J. Ritter, Jr. and Radnor J. Pa- 
quette. The Ronald Press Company, 15 East 26th 
Street, New York 10, N. Y., 1960. 751 pp., bound. 
$10.00.) 


Non-ASCE Meetings 


American Institute of Electrical Engineers. 
Pacific general meeting at the El Cortez Hotel, 
San Diego, Calif., August 8-21. 


American Society of Landscape Architects. 
Sixty-first annual meeting at the Waldorf-Astoria, 
New York, N.Y., June 26-29. 


American Society for Testing Materials. An- 
nual meeting at the Chalfonte-Haddon Hall, At- 
lantic City, N.J., June 26-July 1. 


Cooper Union. Conference on civil engineering 
education co-sponsored by the American Society 
of Civil Engineers and the American Society for 
Engineering Education at the University of Michi- 
gan, Ann Arbor, Mich., July 6-8. 


International Association for Bridge and 
Structural Engineering. Sixth congress in Stock- 
holm, Sweden, June 27-July 1, 


Israel Institute of Technology. International 
symposium on concrete and reinforced concrete in 
hot countries at the Building Research Station of 
the University, Haifa, Israel, in July. 


This recorder can be direct float operated or remotely controlled and is 
6 available for wall or switchboard mounting, or with cabinet for mounting 
out of doors directly over the float well. Request BULLETIN 25 for 


complete details, x 
STEVENS HYDROGRAPHIC DATA BOOK AWAY 
Invaluable for your reference file. Contains technical data on recorder installations, wee. 


Te 


plus a wealth of hydraulic and conversion tables. $1 copy. (No COD’s) 
LEUPOLD & STEVENS INSTRUMENTS, INC. 
244643 SAS EAN STREET PORTLAND 13, OREGON 
Specialists in hydrologic instruments for over half a century. 
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The unique parallelogram 
design of Allis-Chalmers 
rippers keeps shanks at 
the most effective angle 
... up... halfway down 
. . . down full depth. 


=| 
i 
~ 
2 
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TOUGH TOOLS 
MATCH TOUGH 
JOB POWER 


Allis-Chalmers rear-mounted rippers maintain most 
effective penetration angle at all depths... up front, 
specially designed bulldozers make most of HD-21’s 
tremendous power. 


Modern tractor power, plus modern ripper and dozer design, 
is making a big difference on today’s tough jobs. With the 
HD-21 and ripper, for instance, up to 60,000 pounds of draw- 
bar pull let you rip ’n’ doze what you once shot and shoveled 
. . . puts one man, one modern machine in place of a typical 
4-man blasting operation. i 

Allis-Chalmers leads the field in making rippers practical 
and effective for these tough jobs. The introduction of paral- 
lelogram design — unique Allis-Chalmers feature on these big 
HD-21 rippers — keeps shanks at most effective penetration 
angle at all depths. You get the same effective tooth angle 
...up... halfway down... or working a full two feet deep! 


In addition, Allis-Chalmers dozer design utilizes the latest 
developments in steel to produce durability which makes the 
most of today’s big tractor power without profit-killing 
maintenance and repair. Trunnions, “C” frames, struts and 
moldboards match the HD-21’s brute strength. If you’re 
bidding or working any tough materials, your Allis-Chalmers 
dealer will furnish all the facts on successful ripper/dozer 
application. Allis-Chalmers, Construction Machinery Divi- 
sion, Milwaukee 1, Wisconsin. 


move ahead with 


ALLIS-CHALMERS © 


power for a growing world 


UNIQUE CROSS-BAR 
in WELDED GRATING 


means 
¢ Extra Safety Under Foot 

¢ Strongest, Most Durable Weld 
* Quality at a Low Cost 


The special cross-bar in 
IRVICO ‘‘Gripweld”’ grating 
has a unique, 
raised surface pattern 
that gives maximum traction 
under foot. It sheds skiddy 
substances readily. The ‘‘Gripweld”’ 
surface is all metal—it contains 
no sandy or gritty material that may become 
dangerously packed with oil or grease. 


The cross-bar, especially designed, provides 
the strongest possible weld to the deep load-bearing bars. 
Modern fabrication, by simultaneous application 
of hydraulic pressure and electric current, makes 
‘‘Gripweld”’ a rigid, one-piece grating that is 
remarkably strong and durable, yet low in cost. 


When you need grating, especially suited for use wherever 
surefooted safety is required, choose IRVICO ‘‘Gripweld.”’ 


* 


When you buy IRVICO GRATING you get 
these free services: 
e DIMENSIONAL DRAWINGS FOR YOUR APPROVAL 
e ERECTION DRAWINGS FOR EASY INSTALLATION 
@ PRESHIPMENT INSPECTION 
... PLUS half a century of experience. 


* 


Manufacturers of all types of grating and treads 
in various metals 


Write for Catalog 


IRVING SUBWAY 
GRATING CO., Inc. 


ORIGINATORS OF THE GRATING INDUSTRY 
Offices and Plants at 
5008 27th ST., LONG ISLAND CITY 1, N. Y. 
1808 10th ST.. OAKLAND 10, CALIFORNIA 


Applications for Admission 
to ASCE, 
March 26-April 30, 1960 


Applying for Member 


THOMPSON SHAW Armitace, Bangkok Thailand 
Cart C, ANDERSEN, Jk., Omaha, Nebr. 
Srraup Doucias ARMSTRONG, Shreveport, La. 
AsGeirsson, Reykjavik, Iceland 
Donn LaNGpoN ASHLEY, Washington, D. C. 
Humperto AviLa-mMora, Columbia, South America 
Davip Merritt BaLpwin, Washington, D. C. 
SaMUEL SLOMAN Bai, Canoga Park, Calif. 
WituiaM THursTon Batson, Jackson, Miss. 
WILLIAM Henry Beaton, Montreal, Canada 
BerTHoLp BeNDIXEN, San Francisco, Calif. 
Bennett, Pasadena, Calif. 
TuNsTALL Biow, III, Seattle, Wash. 
Atvin Bocin, Wethersfield, Conn. 
Harvey Dean Boyce, Wilmington, Del. 
CHARLES ALBERT Brace, Vicksburg, Miss. 
Jack Henry Brown, Manitoba, Canada 
Cuares ALpert Burcrorr, Kansas City, Mo. 
Ray Georce BussMANN, Santurce, Puerto Rico 
Ian Georce Dewar Cameron, Brisbane, Australia 
Frank Fu-.ien CuHen, Chicago, Ill. 
Wittiam Cuark, Jefferson City, Tenn. 
Donatp Rice Conrap, Clearfield, Pa. 
JoHN Emmerr Curran, Troutdale, Ore. 
FERDINAND CHARLES De PHILLIPS, New York, N. Y. 
VeerappA DwaraKaprasad, Boulder, Colo. 
Mariano Dy Reyes & Zoro, Washington, D. C. 
Exrenrest, Cleveland, Ohio 
FRaNK Rosert Emmett, New York, N. Y. 
Lawrence JosepH EssMAN, Miami, Fla. 
ARLAN Wes ey Feit, Grand Junction, Colo. 
Donatp Feit, Independence, Kans. 
Jose Emitio FerNanpez AGuayo, Mexico, D.F., 
Mexico 
ANbrew THOMAS Ferra, Cleveland, Ohio 
Rosert Epwarp Forman, Kansas City, Mo. 
Cuester J. Francis, Washington, D. C. 
MouamMabd BaGHer GHOLIzZADEH, Washington, D. C. 
MICHAEL BAUGHMAN GILL, Miami, Fla. 
Epmonb JoserH GLavin, Potsdam, N. Y. 
Ho.tis Russe. Gorr, Olympia, Wash. 
Werner GorrscHaLk, New York, N. Y. 
JoHN James Green, Anchorage, Alaska 
Joun Guest, Manchester, England 
ALLAN Happick, New York, N. Y. 
James Etwin Hampton, Detroit, Mich. 
Cart Epwarp Heck, Thibodaux, La. 
— Evert JAN Henny, Johannesburg, South 
Atrica 
Wituiam Henry Hersuey, Sr., Houston, Tex. 
Suut1 Ho, Boston, Mass. 
BasiLius Hup, Philadelphia, Pa. 
LawreENCE ALBERT HUNHOLZ, Milwaukee, Wis. 
L. Jurn10, Quezon City, Philippines 
L. E. Kretman, Drexel Hill, Pa. 
WILtiaM KLINGNER, Quincy, IIl. 
James Kors, Tacoma, Wash. 
Georce Kosrro, Forest Hills, N. Y. 
Watrter Kupiick, New York, N. Y. 
ANaTOL Sao Paulo, Brazil 
Victor Francis Leasu, Detroit, Mich. 
Henry Micwaer Lees, Sr., Seattle, Wash. 
RicHarp Leonarp, St. Paul, Minn. 
MELvIN Sou Levy, New York, N. Y. 
Ernest Low, Hertfordshire, England 
Pau. Tiem Fu Low, Honolulu, Hawaii 
VaLpemar Hotmes Lunp, Pasadena, Calif. 
Jesse VerNon Lunsrorp, University Park, N. Mex. 
JoHN Gorvon Macpuerson, Niagara Falls, Ont., 
Canada 
Orian CLarKe Mann, Memphis, Tenn. 
JoHN Wittarp McDonavp, Los Angeles, Calif. 
JoHN Francis McDonne Philadelphia, Pa. 
Matcotm Watrer McKenzie, Olympia, Wash. 
Rosert KierH Carmichael, Calif. 
ArtHurR Louis Mutter, Los Angeles, Calif. 
Marsut MULLINNIX, Metairie, La. 
Perer Jacop Nusssaum, Chicago, IIl. 
EpmuND Rosert O’Brien, Fort Belvoir, Va. 
Jacop LAMar Opervigs, Jr., Pasadena, Calif. 
Lowe Ouxtver, San Francisco, Calif. 
Leon Brimperry Parker, Houston, Tex. 
Francis WILLIAM Pearson, Jr., Luling, La. 
Bernarp Francis Perry, Rochester, N. Y. 
Wooprorp Jesse Perry, Nashville, Tenn. 
Erne Prianz, Tucson, Ariz. 
Grorce Steven Pinter, New York, N. Y. 
Matcotm Downine Rock Island, Ill. 
LeHN JOHN Porter, Plymouth, Mich. 
Rosert Merritt Powe, Los Angeles, Calif. 
THurRLo Rippick, Washington, D. C. 
German Lima, Peru 
Maurice Dovcias Root, New York, N. Y. 
Watrer Rosentuat, Santa Monica, Calif. 
Ernesto Sarria Moiina, Cambridge, Mass. 
Roy Curistian ScuiLp, San Francisco, Calif. 
Dante. Scuvuckesier, Jackson, Mich. 
Freperick JosepH ScurotH, Philadelphia, Pa. 
Marvin Sy.vester SHADEL, Knoxville, Tenn. 
THomas WILLARD Suivers, Glen Burnie, Md. 
JoHN Carson Simpson, San Leandro, Calif. 
Brian Mow em Sao Paulo, Brazii 
Max Kenny Socna, Los Angeles, Calif. 
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Epwarp Pittsburgh, Pa. 

Davin Harvey Stevens, Augusta, Me. 

CHARLES SUELTENFUSS, San Antonio, Tex. 

JoHN VALvELL Sutton, Jamestown, N.C 

RicHarp TayLor, Landenberg, Pa. 

BENJAMIN New York, N. Y. 

Nicota TamBurgi, Sacramento, Calif. 

Herpert TAKESHI TATEISHI, Honolulu, Hawaii 

Georce Crane ToLanp, Bountiful, U tah 

Davip CHARLES Turme, Rochester, N..¥. 

PANANGIPALLI VISWANATH, Pradesh, India 

WILLIAM ALTON WaATTERs, Corvallis, Ore. 

James Moore West, New Orleans, La. 

WaLpo ALEXANDER WHETEN, Ontario, Canada 

NANAYAKKARAWASAN PALLege ANANDA WHIJESEKERA, 
Colombo, Ceylon 

Srecrriep HerMAN Zimmer, New York, N. Y. 


Applying for Affiliate 


RayMonpb CLarence Ricuter, Sacramento, Calif. 


Applying for Associate Member 


gr ABDELRAZIG, Wad Medani, Republic of the 

Sudan 

JoHN ALEXANDER ALAI, Moorestown, N. J. 

Ropert NATHANIEL ALMON, Tuscaloosa, Ala. 

Raymonp Baker, Cincinnati, Ohio 

CHARLES Martin Barciay, Philadelphia, Pa, 

Bruce Law Barrett, Ontario, Canada 

Harry Gerard Basver, Alberta, Canada 

Burton Bassetr, Newport, R. I. 

FrepericK WituiAM Beaurait, Lexington, Ky. 

Wacrter CarLin Bett, West Lafayette, Ind. 

ALAN Leonarp Biake, New York, N. Y. 

IRWIN LAWRENCE BRANEC KI, Elmwood Park, Ill. 

Rosert RicHarp BRUNKE, T acoma, Wash. 

Donat Burrerrietp, Mz anhs asset, N. Y. 

Davip Oviver CLarK, Philadelphia, Pa. 

FREDERICK JOSEPH CoNvoN, Cleveland, Ohio 

Evucene Evans Dasney, Corpus Christi, Tex. 

RAVINDRANATH MANISHANKER Dave, Madison, Wis. 

Howarp C. Davis, Baldwin Park, Calif. 

KerrH Hartin Denson, State College, Miss. 

GuUNVANTRAY NUNUBHAI Desat, Urbana, 

Curtserto D1az-Gomez, Urbana, 

Dousepay, Amherst, Mass. 

Kent GorhaM Drummonp, Findlay, Ohio 

Knicut Easter, Waco, Tex. 

Daniet GupMUNDUR ErNarsson, Washington, D. C. 

SatMan Mauik Ev-Rawt, Philadelphia, Pa. 

MapuuKuMAr GHANDI, Lewisburg, Pa. 

Cuirtra RansJan GanocopapHyay, Urbana, IIl. 

Wittram J. Geer, Hammond, Ind. 

GeorGce WILLIAM GILFILLAN, Belmont, Calif. 

Kerry SHurorp Havner, Stillwater, Okla. 

RapHaet Hinpo, Notre Dame, Ind. 

Wen Hvane, Urbana, Ill. 

Sariv IMBER, Pittsburgh, Pa. 

Ricuarp ALMA JENSEN, Salt Lake City, Utah 

James WILLIAM JOHNS, Cincinnati, Ohio 

FrepertcK Mosson Kresser, San Francisco, Calif. 

JoHN Frank Lenarp, New Haven, Conn. 

Jacopus Marius Louw, Stellenbosch, South Africa 

Micuaew Louis Chicago, 

WiLLiaM ANDREW Marson, Santa Fe, N. Mex. 

Epwarp Micuagt Messina, New York, N. Y. 

Danret Francois Le Roux Meyer, Johannesburg, 
South Africa 

Govinparasu JAGAN Mouanrao, La Jolla, Calif. 

Bossy JoHN Morrison, Sacramento, Calif. 

Devipas VITHALDAS NEGANDHI, Bethlehem, Pa. 

Anpris ANSIS PaLess, Westmount, Quebec, Canada 

JosepH NowLIn Payne, Bartlesville, Okla. 

GovinDASWAMY RaMAMUTHY, Iowa City, Iowa 

ALronso Ramirez Rivera, Colombia, South America 

EpHALA SRINIVASULU Reppt, Boulder, Colo. 

THOEDORE Georce Rogers, Sacramento, Calif. 

Danie Rowe, Drexel Hill, Pa. 

JoHN Rosert Roy, Cambridge, Mass. 

JoserpH Moopy Russet, Los Angeles, Calif. 

Aviapor Victor Rutenserc, London, England 

Sunperpas GorpHANDAS Sampat, Bethlehem, Pa, 

Ricuarp Epwarp Scueerz, Youngstown, Ohio 

Kaveri SEETHARAMULU, Ithaca, N 

Surenpra P. Suan, Bethlehem, Pa. 

Suyam Darra SHarma, Cambridge, Mass. 

SamueL Harrison SmitH, Jr., University Park, 
N. Mex. 

Yotanpa Monresinos Soretpo, Caracas, Venezuela 

Cartes MICHAEL SPINK, Oakland, Calif. 

Hassan AHMED ABDEeL KADER SULTAN, Salt Lake 
City, Utah 

Nincecowpa Veerappa, Iowa City, 
owa 

Locan WILson Falls Church, Va. 

Francis Ciive Tauranga, New Zealand 


[Applications for the grade of Associate 
Membership from ASCE Student Chapter 
Members are not listed.} 


WILD T-1A OPTICAL REPEATING TRANSIT 


All the ruggedness, simplicity, and trouble-free performance of the world renowned 
T-1...plus the convenience and extra speed of automatic vertical collimation setting. 


Vertical angles can be read immediately after set-up. No need to center vertical 


circle level...no cleaning or maintaining moving parts. 


Highway, mining, or any other surveying project, day or underground, becomes 


routine with the Wild T-1A. 


Upper and lower motions 
for setting on zero and for 
repeating. Built-in optical 
plummet. 


Write for Wild Booklet T-1A. 


In Canada: Wild of Canada Ltd., 
157 Maclaren St., Ottawa, Ontario 


WILD 


INSTRUMENTS, INC, 


Main at Covert St. Port Washington, PO 74088 


FACTORY 
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(Agency) 


New York CHICAGO 


8 W. 40th ST. 


29 E. MADISON ST. 


These items are 


ENGINEERING SOCIETIES pocieties of 


societies of Civil, 


listings of the Engineering Societies Personnel 


This Service, which cooperates with the national 


Electrical, Mechanical, Mining, Metallurgical and 


Petroleum Engineers, is available to all engineers, members or non- 
members, and is operated on a non-profit basis. If you are interested 


P E R Ss oO N NI E L s E ke V I 4 E I N Cc in any of these listings, and are not registered, you may apply by 
a e letter or resume 


dence, with the understanding that should you secure a position as 
a result of these listings you will pay the regular employment fee of 
60 percent of the first month’s salary if a non-member, or 50 percent 


if a member. 


agreement which 
after receiving your application. 


and mail to the office nearest your place of resi- 


Also, that you will agree to sign our placement fee 
will be mailed to you immediately, by our office, 


In sending applications be sure to 


list the key and job number. 


SAN FRANCISCO 
57 POST ST. possible. 


When making application for a position include 8 cents in stamps 
for forwarding application to the employer and for returning when 


The New York office will be open on Thursday evenings until 7:00 o'clock for interviews. 


Men Available 


Civit. Excuneer, A.M. ASCE, B.S.C.E., 27. Five 
years of experience as field engineer and assistant 
superintendent in building construction and esti- 
mating industrial and multi-story building, Seek - 
ing permanent position with good advancement. 
Location design, Long Island, Florida, Southern 
California, C-560, 


Enoweer, F. ASCE, B.S.C.E., Over 
25 vears of general field and office experience on 
large water supply projects, including dams, reser- 
vorrs, tunnels, highways, sewers, public utilities 
and real estate condemnation, of which 20 years 
have been in a supervisory capacity, C-56 


A.M. ASCE, B.S.C.E. Pre-ently 
assistant resident on flood control projects, im- 
cluding dams, levees, conduits, and re nforeed 
concrete structures, Desires position with oppor- 
tunity for professional advancement with con- 
sultant or association. Location desired, Philadel- 
phia, Pa. area, C-562 


Enoinerr, M. ASCE, B.C.E., Registered 
in New York. Experience includes 18 years on 
water supply, sewage disposal, utilities design, 
estimates specifications, construction. Location 
desired, Metropolitan Washington, D. C. C-563. 


Civic on INstaucror, A.M. ASCE, M.S. 
Structural engineering with some experience in 
highway and ten years of experience in teaching 
applied mechanics, surveying, mathematics and 
phyises. Location desired, East or Midwest. C-564. 


Construction Manacer, A.M. ASCE, Registered 
CLE. in Maryland. Twenty-three years of experi- 
ence in design, layout, estimating and supervision 
of construction of schools, office buildings, ware- 
houses, truck terminals, bridges and water trez 
ment plants. Location desired, Southeast, C-5€ 


Orrice Engineer, A.M. ASCE. Job desired by 
licensed civil engineer with six years’ experience 
in Government and commercial building construc- 
tion, also experience as Jaboratory supervisor for 
testing laboratory. Excellent in coordinating all 
phases of design and construction, Location de- 
sired, Houston, Tex. area. C-545. 


Enorneer, F. ASCE, B. 8. Thirty years’ engi- 
neering dams, marine works, industrial facilities, 
airfields, cities, Location desired, South, South- 
west or Far West. C-546. 


Surervising Encineern, M. ASCE, B.S 
and M.S. in C.E., P.E. in New York, New Jersey, 
Delaware and Pennsylvania, For 12 years in 
responsible charge of design and = construction 
of chemical and industrial plants, bridges and 
port structures. Location desired, Northeast. 
C-547. 


atic and Photogrammetric ENGINEER, 
CE degree. Experienced in geodetic and 
photogrammetric surveying, subdivision -_ indus- 
trial site planning and route surveying. C-548. 


Curer Estimator Progecr MaNnacer, 
F. ASCE, B.C.E., . For 25 years with 
leading New York contractors performing work 
throughout the U.S. Location desired, Metropoli- 
tan New York, C-549. 


‘wit, A.M. ASCE, B.S.C.E., Licensed 
PE structural and hydraulic. One year ’s experi- 
ence as project engineer and two years’ experience 
as office engineer. Experienced in surveying, ir- 
rigation, hydrology, hydraulics and structural de- 


sign. Location desired, New England area. C-550. 
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Civi M. ASCE, B.C.E. and M.S., 
P.E. and L.S. New York, 35. Twelve years’ ex- 
perience on the design and supervision of con- 
struction; soils, pavements, foundations, site 
planning, surveys, drainage, sewage; reports, es- 
timates, specifications. Responsible positions. Lo- 
cation desired, New York, Westchester and vicin- 
ity. C-551 


OR ENGINEERING MANAGE- 
meNT, M. ASCE, C.E., P.E. Virginia. Over 20 
years of diversifes experience in public works 
planning, engineering, design and construction, 
including selection and administration of A-F 
and construction contracts. C-55 


Sous Encineer, A.M. ASCE, C.E., SM, 28. Ex- 
periencel in soil laboratory, reports, design of 
earth dam. Interested in any kind of job related 
with soil mechanics and foundation nee. 
Speak Spanish. Location desired, U.S.A. C-553. 


COoNnstRt Enoineer, A.M. ASCE, B.S.C.E., 
registered E.I.T., 26. Six months on de- 
sign and construction, and three and a half years 
as a construction engineer for the Air Force 
doing field layout of roads, buildings and utilities 
and supervising the work. Also served as project 
engineer on a 400 unit housing project for the 
A.F. Location desired, Indianapolis, Ind. and 
vicin.ty. C-1086-Chicago. 


CHier or Manacement, M. ASCE, 
M.S.C.E, Three ye chief engineer, with 
respons ahaity for training graduate engineers for 
middle management in concrete technology, proc- 
ess, plant, structural. Seven years as structural 
consultant with architects, engineers and contrac- 
tors. Am capable speaker and writer. Former 
college professor, C-1083-Chicago. 


Civi. Enoineer, A.M. ASCE, 
tered professional engineer in 
Louisiana, Registered Public iowa in Texas, 
32. Ten years as civil with major oil company. 
Location desired, Southwest. C-1078-Chicago. 


JuNtor CONSULTING OR CONSTRUCTION ENGINEER, 
A.M. ASCE, M. 8.C E.LT. sippi 23. 
Graduated upper 5% of class (emphasis on strue- 
tures during academic training). Three years 
military obligation to be completed August, 1960. 
Location desired, South and Foreign. C-1091-Chi- 
cago. 


Prosecr or City Encinerr, M. ASCE, B.S., 
M.S., P.E. license in Ohio and Indiana, 41. Fif- 
teen years of broad office experience. Capable of 
completing highway road design, including in- 
terchanges, and sewer design. Other experience in 
flood control, soils, dams. Desire responsible and 
challenging position. C-1097-Chicago. 


ASSISTANT Manacer on Fietp ENGineer, A.M. 
ASCE, B.S.C.E., registered P.E. in Kansas, Ex- 
perience in site location, surface-subsurface ex- 
ploration, construction materials or foundation 
engineering; experienced in nine states and 
Alaska; will travel. C-1098-Chicago. 


PLANNING EiXnGinerr, M. ASCE, CE, Registered 
in California, 39. Experienced in fire protection 
analysis and evaluation, water system, building 
and fire prevention codes. Preparation of reports 
on above. Many contacts with municipal officials 
in Western States. Salary, $10.000 a year, Location 
desired, San Francisco. Se-1902 


Orrice AND Fietp Enoineer, A.M. ASCE, CE, 
34. Three years of experience on building and 
zoning codes, administration, structural checking, 
subdivision checking, survey, draft, reports, de- 
sign of streets, sewers and buildings. Salary, $8,450 
a year. Se-1051 


Prosect Encineer, M. ASCE, CE, IF, 33. Three 
yeurs of experience in charge of design of facilities 
for missile bases, twelve years of experience on 
supervision of design and construction, contracts, 
cost, budgets on bridges, buildings, sewers, high- 
ways, sewage treatment plants, tunnels, roads for 
city. Salary, $12,000 a year. Location desired, 
Northwest. Se-873. 


CONSTRUCTION SUPERINTENDENT, Designer, M. 
ASCE, CE. Professional Engineer License in New 
York and Ohio, 35. Eight years of experience in 
charge of construction design, inspection of bridges 
including falsework and form design, sheeting and 
shoring, refinery units, foundations, and super 
structures for contractors. Salary $12,000 a year. 
Location desired, West. Se-823. 


Fiecp or Orrice ENGinerr, M. ASCE, Profe:- 
sional License in North Carolina, 66. Experienced 
on design, estimates, reports, construction of 
military bases, public works, highways, industrial 
plants, commercial buildings, utilities. Locat/on 
desired, San Francisco Bay Area. Se-677. 


SrrucruraL Civit Designer, M. ASCE, 
Mink, 59. Many years of experience on the de- 
sign (structural, mechanical, civil) of ore treat- 
ment plants, large industrials and facilities, sewage 
treatment and mining ore treatment plants. Also 
charge of fire and safety equipment. ary, 
$7800 a year. Location desired, San Francisco. 
Se-545. 


Positions Available 


CONSTRUCTION ENGINEER, graduate, for heavy in- 
dustrial construction. Work will involve field en- 
gineering, production accounting, contracting, esti- 
mating, and dealing with customers. Location, 
Chicago, Ill. area. W-9014 


Sanrrary Enoineer for large health department 
in rapidly growing county of 370,000. Bachelor's 
degree plus four years of experience required. 
salary, $8,000-$9,762 a year, plus liberal sick leave, 
ation and retirement benefits. Location, vicinity 
of Washington, D. C. W-8994. 


TEACHING PrRsoNNEL, for civil engineering de- 
partment with main interest in highways and 
surveying; M.S. with Ph.D. preferred. Salary 
range, $5,000-$9,000 a year, with salary and rank 
depending upon background and experience. Loca- 
tion, Ohio. W-8992(b). 


Sanivary ENGINeer, graduate, with experience in 
design of pumping station, sanitary sewer systems, 
treatment plants and preferably design water dis- 
tribution, for consulting manneting firm. Com- 
pany pays placement fee. Salary, about $10,000 a 
year. Location, Virginia. Ww -8882. 


Sorts for a firm which specializes in 
soils engineering. Duties will primarily be in the 
field of logging and sampling of undisturbed soils 
for foundation investigations, Occasionally, lab- 
or: — and office work required, Location, south- 
ern California. W-8959. 


graduate civil or mechanical, pre- 
ferably with a professional engineer’s license, with 
from five to ten years of experience in the con- 
struction business, who is interested in new in- 
novations in new building. One half of time will 
be spent working on new type approaches and 
different innovations; other half of time will 
be spent in field acting as liaison and following 
through on the job. Salary, $10,000-$12,000 a year. 
Location, New York City. W-8952. 
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Encineers. (a) Soils engineer, master’s degree 
in soil mechanics, registration desirable but not 
necessary, for position as assistant manager in 
growing foundation engineering and testing corp- 
oration, Profit sharing. (b) Civil engineer, with 
experience in sub-division engineering and layout 
of facilities. Location, Midwest. W-8950 


IRRIGATION DesiGN ENGINEER, graduate engineer, 
with a minimum of 7 years of design background, 
preferably on major irrigation projects. Must be 
able to design small drop structures, irrigation 
turnouts and drainage pumping plants. Salary, to 
$13,200 a year, plus allowance. Duration, 18 months 
= Saal can take family. Location, Middle East. 
*-8942, 


Operatinc Vice Presipent for a multi-plant 

water works utility system. Must be qualified 
administrator capable of assuming full respon- 
sibility for planning and directing both operations 
and construction programs. Must have proven 
practical experience and technical background re- 
quired for efficient direction from administrative 
headquarters of local supervisory personnel. Sub- 
mit resume containing a detailed description of all 
present and prior responsibilities, include present 
a and list three references. Location, East. 


Assistant Proressor, highway construction, 
graduate civil, with two to five years of field and 
office experience in highway, design construction 
and survey. Teaching experience highly desirable. 
Should be qualified to teach surveying, highway 
plan reading, highway drafting and layout, high- 
way design. Salary, $6,020-$7,520 a ten-month 
academic year. Extra compensation for evening 
school instruction. Location, New York suburban 
area. W-8886. 


SrrucruraL Enoineer, B.S.C.E, (structures), 
eight years’ experience, some of which should be 
in the design and layout of elevated steel water 
tanks, bins, vats, ete. Knowledge of structural 
design and fabrication. Excellent chance for man- 
agement duties and promotion to one of high 
responsibility. Will have to be able to design and 
plan layout of these structures for the fabrication 
shop for construction of steel structures and to 
assume responsibility for the engineering of these 


Please send me......copy(s) of Manual 37. Enclosed 
is my remittance of $......My ASCE membership 


structures. Employer will negotiate placement fee. 
oy, to $12,000 a year. Location, Indiana. 


Sates ENGINEER, engineering degree, with two 
or more years of experience in operation or 
design of water and waste treatment equipment, 
knowledge of water treating or Ion exchange or 
inorganic waste treatment equipment. Will engi- 
neer a treatment system, based upon customer's 
inquiry, using standard equipment, write sales 
letter to customer, with quotation on equipment 
applied. yo ety will negotiate placement fee. 
Salary, $9,000-$10,000 a year. Location, Southwest 
Cc hicago suburb. C-8045, 


This is only a sampling of the jobs available 
through the ESPS. weekly bulletin of 
engineering positions open is available at 
a subscription rate of $3.50 per quarter or 
$12 per annum for members, $4.50 per 
quarter or $14 per annum for non-members, 
payable in advance. 


A joint ASCE-WPCF (formerly FSIWA) com- 
mittee has worked for several years to produce 
the latest in the series of Manuals of Engineering 
Practice. Copies of this manual can be obtained 
by completing the accompanying coupon. The 
list price is $7.00 and ASCE members are en- 
titled to a 50% discount. 


CUT HERE 


American Society of Civil Engineers 
33 West 39th Street, New York 18, N. Y. 


Print Name 


Address 


City Zone State 
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DESIGNER, must have experience with wood, pref- 
erably components or sandwich panels, particu- 
larly in housing field. Salary, $8,400 a year. Loca- 
tion, Pacific Northwest. Sj-5226 


Junior Civit Encineer, recent CE graduate, in- 
terested in dredging profession as a career, who 
could be trained and developed for eventual super- 
visory capacity with engineers and contractors. 
Salary to start, $6,000-$6,600 a year, depending on 
prior experience, Subsistence allowance for loca- 
tions other than San Francisco Bay Area. Head- 
quarters, San Francisco, 8j-5204. 


Junior Civit ENGINeER, graduate civil or struc- 
tural engineering, or experienced draftsman well 
versed in basic mechanics, strength of materials 
and college mathematics. Will be trained in draft- 
ing room, preparation of shop drawings; later 
trained in timber design and cost estimation for 
fabricator of structural glued laminated timbers 
for engineered structures. Minimum starting salary 
$6,000 a year. Location, Pacific Northwest. Sj-5258. 


Sanrrary ENGrNeer, preferably graduate, 25-50. 
With two years of experience on sewage treat- 
ment, water treatment, industrial wastes, sewers, 
water pipeline (all or part). Knowledge of hy- 
draulies, piping, mechanical equipment as applied 
to water and sewage treatment and familiarity 
with reinforced concrete and electric layout de- 
sirable. To design or assist with design of water- 
sewage treatment plants, pump stations, sewers, 
water storage and distribution systems and super- 
vise construction inspection. Salary, $7,800 a year 
or more, depending on experience. Location, 
Southern California. 8j-5257. 


Desicner, Estimator, CE, to 35. Ten to twelve 
years of experience in medium and heavy build- 
ing (industrial, utility, military). Should be able 
to meet with clients and represent general con- 
tractor in negotiations, Must be familiar with de- 
sign, field superintendence and completely familiar 
with estimating, take-off, material listing, pricing 
and bidding. Excellent opportunity. Salary, $9, 
$12,000 a year to start. Location, Utah, 8j-5256, 


SrructuraL Designer, CE or equivalent, pref- 
erably registered in California. Three years of 
experience on structural design for design and in- 
spection of structural steel, reinforced concrete, 
masonry and timber structures including bridges, 
culverts, retaining walls, warehouses and related 
structures. Salary, $7,764-$8,148 a year. U.S. citi- 
zen. Location, Southern California. S8j-5250. 


(a) Sous Enoineer, preferably registered en- 
gineer with CE degree. Minimum of three to four 
years’ experience in soils foundations work and lab 
work on soils test. Salary, about $7,200 a year or 
more, depending on experience and qualifications, 
(b) ENGINEERING AIDE, one to two years of ex- 
perience in soils mechanics; able to do work with 
minimum supervision, Salary, $6,000 a year or 
more, depending on experience. Location, San 
Francisco Bay Area. 8j-5236. 


SUPERINTENDENT, to 45, with at least five years 
of experience in sewage and water treatment plants 
and some experience in industrial construction, 
Salary, about $9,100 a year or more depending on 
experience, Location, San Francisco, §j-5229. 


problems. 


— = Descriptive leaflet available upon request from: 


Bitar BUTTERWORTH & CO. (CANADA) LIMITED 
1367 DANFORTH AVENUE, TORONTO 6, ONTARIO 


+. Of M37 


STATICS 
OF SOIL MEDIA 


| By V. V. SOKOLOVSKI 
Academy of Sciences, U.S.S.R. 


Translated by D. H. Jones and A. N. Schofield. 


Though Professor Sokolovski’s work in the field 
of plasticity is well-known to research workers, 
this English translation will render his work access- 
ible to a wider audience and enable engineers to 
become acquainted with current theoretical re- 
search in problems of plastic failure. Many of 
the mathematical problems encountered in the 
analysis of stability of foundations and of slopes, 
and in the design of embankments and of fills can 
be treated by purely statical considerations and 
the book is devoted to an examination of these 


$10.50 
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There's an Inland 


Structural Steel 
for every new 


construction idea J 
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Compare the clean, simple lines of this structure with the heavier, haunched 
construction apparent in elastically designed buildings. Savings accrue 
through faster, easier, prefabricated construction as well as through 


lighter weight steels. 


Plastic Desig 


i) is today more and more coming 


into widespread use in one and two-story rigid-frame structures. It presents 
welcome opportunities for reducing labor, time and material costs, for plastic 
design is based not upon the concept of maximum stress of a member—but 
upon the load-carrying capacity of the entire structure. 

In elastic design, the entire member must be designed for the maximum 
moment. In plastic design, since the moment is distributed to the structure 
as a whole, no single member need be over-designed and substantial savings— 
from 5% to 35% in labor and materials—are possible. In addition, since the 
more indeterminate the structure the greater the saving, design time can 


actually be reduced by as much as 80%. 


If you are contemplating the design or con- 
struction of a new building, remember that 
plastic design is applicable only to a ductile 
metal such as steel. The considerable savings 
possible, make it well worth your careful 
investigation. 

Plastic design is accepted by all four 
National Building Codes as well as many 


For Modern Construction 


state and municipal codes. For complete in- 
formation on this modern, cost-cutting con- 
struction method, see your local fabricator 
who now has structural steel available in all 
shapes and sizes—or call the American 
Institute of Steel Construction office in 
your area. 
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other Inland construction products 


4-WAY SAFETY PLATE has come into 
general use as an integral, prefabri- 
cated part of the supporting structure, 
providing durable floors and added 
strength. 


WIDE FLANGE BEAMS are the answer 
wherever more strength with less 
weight, longer spans with more open 
floor area, is the goal. Sizes from 
8’ to 24’. 


INLAND ENAMELING IRON is ideally 
suited to curtain-wall and enameled 
panel systems, providing strength, 
beauty and unlimited design possibilities. 


INLAND SUB-PURLINS are especially 
designed to provide a lighter, more 
efficient member for shorter-span 
roofs. They come cut-to-length and 
mill painted. 


INLAND STEEL CO. 
30 West Monroe Street 
Chicago 3, Illinois 
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New Publications 


Traffic terminology . . . . For the first time the 
different vocabularies in the traffic field have been 
consolidated in a single volume and published 
by the Northwestern University Traffic Institute. 
The book, “Dictionary of Highway Traffic,” is 
aimed at improved communication among tech- 
nical and specialized groups in the field. It will 
be useful to a wide range of personnel—from 
highway planners and traffic engineers to adminis- 
trators and law-enforcement officials. Copies of 
the 300-page dictionary, priced at $6.00, may be 
obtained from the Director of Publications, Traf- 
fic Institute, 1804 Hinman Avenue, Evanston, III. 


Cement mortar standard . . . . One of the im- 
portant recent developments in the construction 
field is dry-set Portland cement mortar for the 
installation of ceramic tile. The industry estimates 
that in 1959 more than 50,000,000 sq ft of tile were 
installed with this material. The material affords 
great savings by permitting direct installation of 
tile over concrete block and other rough surfaces. 
The American Standards Association (10 East 
40th Street, New York 16, N. Y.) announces the 
availability of a new American Standard Specifi- 
cation in the field (A118.1-1959), which may be 
purchased from the ASA at 50 cents a copy. 


Welding . . . . Publication of the Third Section 
of the fourth edition of the “‘Welding Handbook” 
is announced by the American Welding Society. 
The 512-page volume covers special welding and 
metal joining processes as well as arc cutting, and 
includes new material on adhesive bonding and 
the welding of plastics. Ultrasonic welding, one 
of the important new processes, is also discussed. 
A descriptive leaflet is available without charge 
from the American Welding Society, 33 West 
39th Street, New York 18, N. Y. Copies, obtain- 
able also from the AWS, are $9.00 each. 


Sewage disposal . . . . The Cincinnati (Ohio) 
Division of Sewage Disposal has released a com- 
prehensive report of its operations in 1959. The 
report describes the 120-mgd Mill Creek Sewage 
Works, placed in partial operation for testing 
purposes in November, and the 7-mgd Muddy 
Creek Sewage Works, scheduled to be in opera- 
tion by late 1960. Inquiries about the report should 
be sent to the Department of Public Works, Divi- 
sion of Sewage Disposal, 1600 W. Gest Street, 
Cincinnati 4, Ohio. 


Nuclear studies . . .. For the convenience of 
industry and other groups needing concise sum- 
maries of current developments in the atomic 
field, the Atomic Energy Commission is publish- 
ing a quarterly series of Technical Progress Re- 
views. Two recent reviews deal with ‘Nuclear 
Safety” and ‘Power Reactor Technology.” The 
reviews may be purchased by annual subscription 
($2.00) or by individual issue (55 cents). They 
are available from the U. S. Government Printing 
Office, Washington 25, D. C. 


Structural steel members .... A new (1960) 
edition of the Specification for the Design of Light 
Gage Cold-Formed Steel Structural Members 
replaces the 1956 edition of the same specification. 
An increase in the basic design stress from 18,000 
psi to 20,000 psi for steels having a yield point of 
33,000 psi is one of the important revisions in 
the new specification. The specification will now 
be applicable to the design of structural members 
cold formed to shape from steel sheet or strip 
of all thicknesses produced, up to approximately 
\% in. Copies of the revised specification are avail- 
able from the American Iron and Steel Institute, 
150 East 42nd Street, New York 17, N. Y. 


Highway research .... A wide range of re- 
search work on roads and related problems is 
reported by the Highway Research Board in 
its continuing series of bulletins. Currently avail- 
able are Bulletin 237, a compendium of 1959 high- 
way laws, which sells for 60 cents; Bulletin 238, 
which contains seven progress reports on testing 
and theory of experimental continuously rein- 
forced concrete pavements, $2.00; Bulletin 239, 
dealing with physical and chemical properties of 
cement and aggregate in concrete, $1.20; and Bul- 
letin 240, reporting highway accident studies, 
$1.00. Also available is Special Report 53, the 
1959 revision of state highway organization charts, 


priced at $1.60. Orders should be sent to the 
Highway Research Board, 2101 Constitution Ave- 
nue, Washington 25, D. C. 


Beach erosion .... Wave action as it affects 
the coasts of the United States and waterfront 
installations is the subject of three recent publi- 
cations of the Beach Erosion Board, released as 
Technical Memoranda of the Corps of Engi- 
neers, These publications are Technical Memo- 
randum No. 108, “Surf Statistics for the Coasts 
of the United States’; Technical Memorandum 
No. 109, ‘‘Laboratory Data on Wave Run-up on 
Roughened and Permeable Slopes’; and Tech- 
nical Memorandum No. 111, ‘Large-Scale 
Tests of Wave Forces on Piling.’’ Inquiries should 
be addressed to the Beach Erosion Board, Office 
of the Chief of Engineers, Washington 25, D. C. 


Urban renewal . . . . Engineers and others con- 
cerned with Federal requirements applicable to 
local public agencies carrying out slum clearance 
and urban renewal projects will be interested in 
the Urban Renewal Manual entitled ‘‘Policies 
and Requirements for Local Public Agencies.” 
The manual is available through the Super- 
intendent of Documents (Government Printing 
Office, Washington 25, D. C.), on a subscription 
basis. Subscriptions ($15, domestic; $19, foreign) 
will cover the initial release and all revisions for 
the following two-year period. 


River basin planning... . “Sequence and 
Timing in River Basin Development”’ is a 40-page 
economic analysis of river basin planning and 
project evaluation. The author, John V. Krutilla, 
uses the joint United States-Canadian develop- 
ment of the Columbia River Basin to demonstrate 
the theory that the proper sequence of project ad- 
ditions to a system must be determined before 
the contribution of a particular project can be 
estimated, The booklet may be obtained from Re- 
sources for the Future, Inc., 1145 Nineteenth 
Street, N.W., Washington 6, D. C. It is 75 cents, 


Highway safety . . . . Availability of the fourth 
in a series covering a continuing study of the 
effect of enforcement on motor vehicle accidents 
and driving speeds is announced by the Traffic 
Institute of Northwestern University. The study 
was carried out by the Institute in cooperation 
with the U. 8S. Bureau of Public Roads. The 
report—written by Robert P. Shumate and identi- 
fied as Project No. 533—may be obtained from 
the Field Service Division, International Associa- 
tion of Chiefs of Police, 910 17th Street, N.W., 
Washington 6, D. C. 


Expressways and land values ... . How ex- 
pressways have affected land values in the Dal- 
las, Houston, and San Antonio areas is the sub- 
ject of Reprint No. 7 issued by the Texas Trans- 
portation Institute of Texas A. & M. College. 
The author is William G. Adkins. Inquiries should 
be sent to the Texas Transportation Institute, 
Texas A. & M. Colege, College Station, Tex. 


Compost .... The entire field of large-scale 
composting will be covered in a new quarterly 
journal entitled ‘(Compost Science.”” Sanitary en- 
gineers will be especially interested in compost- 
ing as a means of converting municipal and indus- 
trial waste into useful products, Articles in Vol. I, 
No. 1 range from the story of how Schenectady, 
N. Y., sells its sludge to materials-handling 
methods for city composting. Subscriptions 
($4.00, domestic; $4.50, foreign) may be obtained 
from the Rodale Press, 33 East Minor Street, 
Emmaus, Pa. 


American standards . . . . The 1960 Price List 
and Index of American Standards, just off the 
press, includes the 1,800 American Standards ap- 
proved to date. Fields covered include civil 
engineering, construction, abbreviations, symbols, 
materials handling, and safety, to mention a few. 
The listing also includes the international stand- 
ards recomendations of the International Organi- 
zation for Standardization. The Price List and 
Index may be obtained from the American 
Standards Association, 10 East 40th Street, New 
York 16, N.Y. 


135 


| 
| 
| 
| 
| 
| 
~ 
is 
pe | | 
| 


As a further service to our readers we will peri- 
odically make available this new system which 
greatly simplifies the procedure for obtaining 
additional data on advertised products, new de- 
velopments reported by manufacturers in “Equip- 


ENGINEERS’ 


For information on products advertised in this is- 
sue, circle the appropriate page number on the 
left-hand coupon; for items listed in “Equipment, 
Materials and Methods and Literature Availa- 
ble,” circle the appropriate key number listed on 


June, 1960—Products Advertised 


ENGINEERS’ INFORMATION SERVICE 
CIVIL ENGINEERING 

33 West 39th Street 

New York 18, New York 


PLEASE SEND me more complete engineering information on the products 
advertised in the pages circled below. 


IFC 27 119 143 157 
1 28 120 144L 158TL 
2 30 121 144TR 158BL 
a 32 122 144BR 158BR 
5 79 123 145 159 
6,7 81 124 146 160 
8 82, 83 125 147 T61TL 
9 85 126 148 161BL 
10, 11 87 127 149 161R 
12, 13 88 128, 129 150T IBC 
15 89 130 151 osc 
16 90 131 152L 
17 91 133R 152TR 
20, 21 92, 93 134, 135 152BR 
22, 23 95 138 153 
24 96 139 154T 
25 97-104 140 154B 
26L 105 141 155 

142 156 


one pects poge: Top, Botton, leh Rigi 


ENGINEERS’ INFORMATION SERVICE 


INFORMATION SERVICE 


CIVIL ENGINEERING 
33 West 39th Street = New York 18, New York 


ment, Materials and Methods and Literature 
Available.” Instead of writing separately to each 
manufacturer, you need only circle the items 
you would like to receive on the coupon printed 
below and mail it to: 


the right-hand coupon. In addition to your name 
and address, be sure to include your title and 
firm name on the coupon. All information will 
be sent directly to you from the manufactur- 
ers. Not good after August 15, 1960. 


June, 1960—Equipment, Materials, Etc. 


ENGINEERS’ INFORMATION SERVICE Dote...... 
CIVIL ENGINEERING 

33 West 39th Street 

New York 18, New York 


PLEASE SEND me more complete engineering information on the items 
featured below. 


CE-1 CE-10 CE-19 CE-28 CE-37 CE-46 

CE-2 CE-11 CE-20 CE-29 CE-38 CE-47 

CE-3 CE-12 CE-21 CE-30 CE-39 CE-48 

CE-4 CE-13 CE-22 CE-31 CE-40 CE-49 

CE-5 CE-14 CE-23 CE-32 CE-41 CE-50 ‘ 
CE-6 CE-15 CE-24 CE-33 CE-42 CE-51 

CE-7 CE-16 CE-25 CE-34 CE-43 CE-52 

CE-8 CE-17 CE-26 CE-35 CE-44 
CE-9 CE-18 CE-27 CE-36 CE-45 


Note: Code number identifies location of item in age. Materials and 
Methods and Literature Available, starting on page | 
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EQUIPMENT, MATERIALS and METHODS 


Self-Trailing Roller 


HYDRAULIC OPERATION OF SELF-TRAILING 
wheels for maximum portability is offered 
by the new Model 650-C two wheel tan- 
dem roller, produced by Essick Manufac- 
turing Co. Weighing from 4% to 6% tons, 
the tandem increases the number of the 
company’s tandem rollers available to 15 
models and offers self-trailing for the size 
roller most normally requiring portability. 

During rolling operations, the travel 
wheels are retracted upward to a high 
position, offering maximum clearance. 
For the few instances where close wall 
clearances are necessary, the travel wheels 
can be quickly and easily removed. Heavy 
steel construction and positive 3-way 
wheel support lock insures maximum 
safety during all types of trailing situa- 
tions. —CE-1 


“Short Leg’ Clamp 


THIS LATEST MATERIAL HANDLING de- 
vice, developed by Merrill Brothers, was 
designed with this “short leg” feature in 
order to provide a secure bite on even 
small junior size beams. The use of this 
2-Ton Structural Clamp eliminates time 
lost in slinging, attaching and releasing 
work in the process of moving. 

Completely drop forged, it is extremely 
light in weight in relation to its capacity. 
The clamp has a grip range 0-1 in., is 
100% proof tested at 6 tons and has a 
safety factor of 5 to 1. —CE-2 


Batching Console 


A NEW, COMPACT BATCHING console fea- 
turing a remarkably simple system for 
pre-setting multiple formulas and operat- 
ing batching plant remotely has been in- 
troduced by Noble Co. Up to 10 different 
formulas of 10 different materials can be 
pre-set in advance ; additional formulas in 
increments of 10 are optional. The selec- 
tion of formula or change from one for- 
mula to another is immediate. Individual 
remote dials permit reading of up to 8 
corresponding dial scales on batch deck, 
enabling the console to be positioned re- 
motely in yard office, at mixer truck 
charging station or at any other desired 
location. 

The electronic components of the con- 
sole are convenient sub-assemblies, easily 
interchangeable. Unlike vacuum tube sys- 
tems, the all-transistorized elements are 
not effected by vibration. The console can 
be installed on existing concrete batching 
plants and easily maintained by the 
ready-mix producer or contractor’s own 
personnel. Standard unit is equipped with 
full batch-start and batch-dump inter- 
locks. —CE-3 
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NEW DEVELOPMENTS OF 


INTEREST AS REPORTED BY MANUFACTURERS 


Bucket Wheel Excavator 


DESIGNED AND BUILT IN Germany for 
excavating overburden and brown coal 
in the large German open pit mines, these 
bucket wheel excavators are now used in 
many other parts of the world because of 
their operating economies. Made in a 
wide range of sizes, they are particularly 
suited to high capacity operation—some 
handle up to 13,000 cu yd per hr (nearly 
300 sixty-ton coal cars). 

Distributed in the United States by 
Link-Belt Co., the bucket wheel excavator 
is essentially a crawler-mounted self-pro- 
pelled machine with a digger which con- 
sists of a large vertical wheel with steel 
buckets mounted on the periphery. The 
wheel itself is mounted on a boom which 
permits it to be raised or lowered; on 
some models the boom can also be thrust 


forward and retracted. A receiving belt 
coaveyor delivers to a loading belt con- 
veyor on the excavator which in turn dis- 
charges material onto belt conveyors or 
into cars or trucks. 

The digging buckets scoop up the ma- 
terial as the wheel boom rotates, dis- 
charging it to a boom belt for delivery 
to the boom discharge belt. On most 
wheels the buckets discharge to a rotary 
table-type feeder which revolves horizon- 
tally within the vertical wheel for dis- 
charge to the boom belt. An important 
feature is that the digging wheel boom 
and the belt conveyor discharge boom ro- 
tate independently. The material can be 
discharged at a single point on a field belt 
conveyor while the wheel boom is rotating 
through its digging range. —CE-4 


Concrete Gun Rig 


THE INTRODUCTION OF TWO new rigs de- 
signed to speed placement of concrete in 
a wide variety of jobs and applications 
has been announced by Ridley & Co., Inc. 

Versatility is the keynote in the two 
rigs since they make possible quick, sim- 
ple repairs of damaged concrete work 
and at the same time have the capability 
of supplying full concrete gunning ca- 
pacity for construction work of all kinds 
with minimum crews. The combination 
of saving time and labor costs makes pos- 
sible substantial reductions in the price of 
placing concrete. 


Model C3VM_ (truck-mounted) and 
C3TM (trailer-mounted) will shoot con- 
crete at a rate of from 8 to 12 tons per 
hour employing a 365 CFM compressor. 
They are extremely compact and have 
reached a point of simplicity that makes 
crew training very simple. They are pro- 
vided with a highly efficient paddle mixer 
mounted 25 to 30 inches high for easy, 
efficient shoveling which feeds into a belt 
elevator which in turn conveys the mix 
to a hopper at the top of the gun itself. 
The result is compact, continuous feed 
operation which allows a minimum crew 
to shoot as little as a one sack batch or 
ton after ton of concrete. —CE-5 
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This man is replacing dollars with sand! 


The so// compaction job for the Boise- 
Cascade Corp. plant site proceeded at a 
rate of 4,000 cubic feet of soil compacted 
per hour with two Vibroflot machines. 
Each compaction consumed 3 or 4 tons of 
sand. 


100 plus contracts have proved that 


Vibroflotation’ 


saved money on foundations 


From Vancouver to Maine, from Newfoundland 
to Florida, architects and engineers have 
stretched their building budgets by specifying 
soil compaction by VIBROFLOTATION. 


Find out how you can do the same... 


Write for booklet C-24. 


Proven Applications 
Deep Foundations « Dams 


VIBROFLOTATION FOUNDATION CO. 
Commercial Foundations 
Industrial Foundations 


Ationtic 500 


EQUIPMENT 
MATERIALS 


and METHODS 


(continued) 


Giant Stripping Shovel 


WHEN COMPLETED, THE GIANT 3850-B 
excavator now being built by Bucyrus- 
Erie Co. will remove 36 million yards of 
overburden annually; the 115-cu yd dip- 
per will take a 173-ton bite each time. 

The machine will require 4,000 gal of 
hydraulic fluid for its hydraulic system, 
and will contain 50 electric motors rang- 
ing from % to 3,000 hp. Its working 
weight will be 14,000,000 lb, equal to 4,500 


family automobiles. A half million cubic 
feet. of air per minute will be needed for 
motor cooling—equal to air output per 
minute of 500 twelve-inch household 
fans. It will stand as high as the deck of 
the Golden Gate Bridge, tower 56 ft high- 
er than the Statue of Liberty and 45 feet 
higher than Niagara Falls and be under 
the guidance of a single operator, who 
will survey the area five stories up in his 
air-conditioned cab, which he will reach 
by a passenger elevator. —CE-6 


Spray-on Damping Compound 

A NEW, VISCOELASTIC MATERIAL which, 
when sprayed or trowelled onto metal 
plate, drastically reduces structurally 
borne noise and vibration has been an- 
nounced by The Korfund Co., Inc. The 
compound renders metal plate acousti- 
cally equivalent to a sheet of cork. 

Until now, the emphasis has been upon 
developing very efficient airborne sound 
absorbing materials, with little attention 
being paid to structure borne noise. With 
the introduction of the new compound, a 
highly effective, economical treatment is 
available for sheet metal applications 
such as air ducts, pleums, curtain walls, 
business machines, computers, transform- 
ers, metal doors, pumps, fan scrolls, and 
vibratory feeders. —CE-7 
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Latest publication from PCA 


PORTLAND CEMENT ASSOCIATION 
(mail to nearest district office) 
Please rush my copy of Elementary 

Analysis of Hyperbolic Paraboloid Shells 


NAME 


FIRM NAME 


ADDRESS. 


Engineering design procedure for 
concrete hyperbolic paraboloid shells 


Of special interest to engineers is PCA’s new book- _— Design data are included for standard, skewed, 
let, ‘Elementary Analysis of Hyperbolic Paraboloid _ groined and sloping HP’s. For your free copy, fill 
Shells.” It’s an authoritative presentation of design § out coupon and mail to nearest PCA district office 
fundamentals and HP geometry. listed below. (U.S. and Canada only.) 


PORTLAND CEMENT ASSOCIATION 4 national organization to improve and extend the uses of concrete 


ALBUQUERQUE, N.M. DENVER 2, COLO. MEMPHIS 3, TENN. PHILADELPHIA 2, PA. 

120 Madeira Drive, NE 721 Boston Bldg. 815 Falls Bidg. 1528 Walnut St. 
ATLANTA 3, GA. DES MOINES 9, IOWA MILWAUKEE 2, WIS. PHOENIX, ARIZONA 

507 Mortgage Guarantee Bldg. 408 Hubbell Bidg. 735 North Water St. 2727 North Central Avenue 
AUSTIN 1, TEXAS HELENA, MONT. MINNEAPOLIS 2, MINN. PORTLAND 3, MAINE 

110 East Eighth St. Mezzanine—Placer Hotel 1490 Northwestern Bank Bidg. 142 High St. 
BALTIMORE 2, MD. INDIANAPOLIS 4, IND. NEW ORLEANS 12, LA. RICHMOND 19, VA. 

512 Keyser Bldg. 612 Merchants Bank Bidg. 611 Gravier St. 1401 State Planters Bank Bidg. 
BIRMINGHAM 5, ALA. KANSAS CITY 6, MO. NEW YORK 17,N.Y. ST. LOUIS 1, MO. 

1214 South 20th St. 811 Home Savings Bidg. 250 Park Ave. 913 Syndicate Trust Bldg. 
BOSTON 16, MASS. LANSING 8, MICH. OKLAHOMA CITY 2, OKLA. SALT LAKE CITY 11, UTAH 

20 Providence St. 2108 Michigan National Tower 1308 First National Bldg. 425 Newhouse Bidg. 
CHICAGO 2, ILL. LOS ANGELES 17, CALIF. OMAHA 2, NEB. SEATTLE 1, WASH. 

111 West Washington St. 816 West Fifth St. 720 City National Bank Bidg. 903 Seaboard Bidg. 
COLUMBUS 15, OHIO LOUISVILLE 2, KY. ORLANDO, FLA. TRENTON 8, N.J. 

50 West Broad St. 805 Commonwealth Bidg. 1612 East Colonial Drive 234 West State St. 

VANCOUVER, B.C., CANADA, Room 305—1687 West Broadway WASHINGTON 4, D.C., 837 National Press Bidg. 
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EQUIPMENT 
MATERIALS 
and METHODS 


(continued) 


Hanger Frames 
for Bridge Decks 


Utility Hoists 


Two NEW AIR POWERED utility hoists 


Snap-Tys for 
Home Building & Industrial 
capable of handling maximum loads of 


For every kind of concrete construction 
Ingersoll-Rand Co. Called K6U and 
K6UA Single Drum Utility Hoists, they 
are said to have greater capacity than 
any other single-drum air hoist and re- 
tain the same portability and adaptabil- 

ity of small units. 
The hoists are designed to handle the 
| heavier loads on erection, maintenance 
| and materials handling jobs, without 


Tyscrus for Medium 
& heavy construction 


Screw Anchors 
for Piers & Tunnels 


Bar Supports 
for Buildings 
& Bridges 


Whirl-Wind 
Anchors for Dams 


Screed Chairs 


for deck work Strand Deflectors 


for prestressing 


Richmond has learned, through years of practical experience and re- 
search, how to design and produce the most effective and economical ms me 
P Portability and Adaptability 
form ties, anchors, inserts and accessories for every conceivable kind of 

concrete construction. 


All Richmond-engineered products, and there are more than 400 in the multiple reeving. Both are equipped with 
complete line, are designed to provide the extra strength that assures a ravermible six cylinder air motore with 
safe, dependable forming job while saving time and money. infinite speed graduation provided by the 
throttles. A self-energizing brake supple- 
ments the reversible motor for positive 


In addition, Richmond's field representatives and Technical Department 


can help you with any problem you might encounter in planning your conteal 
form work . . . and will provide you with estimates, “‘take-offs” and mate- At 80-} si air pressure, the Size K6U 
rial specifications on request. has a rate capacity of 7000 lb with aver- 
Richmond's line of laboratory-tested form ties, anchors, inserts and — lift speed of 65 ft per minute. The 
Size K6UA is rated at 5000 Ib and 95 
accessories is the largest—in the field. It provides you with one source for ipm. Drum capacity of the tale wbite ie ‘ 
all your concrete forming needs... ask for, and insist on “Richmond”. 600 ft of %-in. wire rope or 400 ft of 
%4-in. wire rope. —CE-8 


For complete information about 
Richmond's full line otf quality 
products for concrete constuc- 
tion—or assistance with any 
specific concreting problem, 
write to: — 


Power Pumps 


Four NEW HEAVY-DUTY hydraulic power 

pumps developing 10,000 psi continuous 

| pressure and designed especially to drive 

| rams, jacks, presses, and similar hydraulic 

| units, are announced by Greenlee Tool 
Co. 

Powered by a self-contained %-hp, 115- 
230 volt, a-c, single-phase, constant-speed 
(1725 rpm) capacitor-type electric mo- 
tor, the No. 1721 Series power pumps have 
(Continued on page 142) 


Main Office: 8616-838 LIBERTY AVENUE, BROOKLYN 8, N.Y. 
Piants & Saies Offices: Atianta, Georgia; Fort Worth, Texas; St. Joseph, 
Missouri. In Canada: ACROW-RICHMOND LTD., Orangeville, Ontario. 
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Launching Ways For U.S.S.George Washington 


Supported PILES 


DRIVEN BY 


In the foreground—one of the Guild pile driving rigs on the job driving drilled-in-caissons to support launching ways 


N June 9, 1959 the U. S. S. George Washington, 

America's first Polaris missile firing submarine, slid 
down the launching ways at the Groton, Conn. yards of 
General Dynamics Corporation's Electric Boat Division. 

During the past four years C. L. Guild has installed the 
foundations for five launching ways at Groton. A total of 
about 800 Cobi piles and 170 drilled-in-caissons were 
placed. 

All the piling was driven under “crash” conditions, driv- 
ing through heavy ground and very difficult soil con- 
ditions. 

Guild engineers, whose training and knowledge have 
been proved on some of the toughest pile driving jobs in 
the country, can help you with your foundation problems. 
There’s a Guild office near you. 
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EQUIPMENT, 


MATERIALS 


and METHODS 


a pumping capacity of 150 cu in. per min- 
ute at pressures up to 150 psi and auto- 
matic change-over to 30 cu in. per min- 
ute up to 10,000 psi. 

Usable oil volume in all four models is 
260 cu in. The motor can be started under 
load, while the ram is held in position 
under pressure. Pumps are finished with 
an outlet block having two % in. npt and 
pipe outlets for pressure take-off and re- 


turn —CE-9 


(continued) 


New Diamond Blade 


Tue BD-340 DIAMOND BLADE manufac- 
tured by The Eveready BrikSaw Co. for 
use on all masonry saws, is designed for 
extra long life when cutting light weight, 
concrete and cinder blocks as well as 
many types of firebrick such as “first 
quality” and “basics.” 

The new Ready-Cut specification is also 
an excellent choice for alternate cutting 


| 


the bigger your pumping problems...the hetter 
reasons for giving them to WHEELER-ECONOMY 


The entire C. H. Wheeler organi- 
zation is geared to the design, de- 
velopment and production of high- 
capacity pumps. 

Pumps like the one you see here, 
for example—one of three 36” x 30” 
Vertical Mixed Flow Volute Units 
installed at the Wapato Irrigation 
Project, State of Washington. These 
Pumps handle larger volumes at 
lower first cost than any other kind 
of pumping equipment! 


Wheeler-Economy Axial and 
Mixed Flow Pumps range in capac- 
ity from 5,000 to well over 220,000 
gpm; in head from five to 75 ft. See 
your W-E representative or write 
direct for the pumps you need, spe- 
cifically designed for your application. 


Economy Pump Division 


C.H. WHEELER MFG. CO. 


19th and Lehigh Avenue + Philadelphia 32, Pa. 


Whenever you see the name C.H. Wheeler on a product, you know it’s a quality product 


Centrifugal, Axial and Mixed Flow Pumps + Steam Condensers » Steam Jet Vacuum Equipment » Marine Auxiliary Machinery » Nuclear Products 
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of glazed tile, brick, and other dense ma- 
terials when most of the cutting on the 
job is block. 

Because of the low cost per cut, con- 
tractors will find the BD-340 to be the 
most economical blade to use on large 
jobs where several saws are used and 
where it is desirable to have a diamond 
blade for every saw, the manufacturer 
states. Also it will be the first choice on 
small jobs where only one low-cost dia- 
mond blade is to be charged against the 
job, it is further stated. —CE-10 


V-Power B Tournapull 


WITH THE INTRODUCTION OF a new 430- 
hp V-12 diesel engine as standard equip- 
ment, the Model B Tournapull becomes 
a big 29-yd companion to the high-per- 
formance “V-Power” C, manufactured by 
Le Tourneau-Westinghouse Co. 

The 28% increase in horsepower that 
the V-Power B has over the previous 
model with standard “in-line” engine ac- 
counts for an astonishing improvement 
in overall performance. Acceleration time 
is cut by nearly a third as the machine 
comes out of the cut and gets up to haul 


speed. The extra power is felt too in 
faster loading and superior gradeability. 
The operator finds that far fewer down- 
shifts are necessary even in steep going 
under full load. 

The high-inertia steering motor auto- 
matically provides two rates of steer, slow 
for controlled “no-whip” steering at high- 
travel speed on the haul road, and quick 
sharp steer when it is needed for maneu- 
vering in tight places or making tight 
turnarounds in the pit or on the fill. With 
the new system the operator can swing 
the nose of the prime mover 180 deg from 
full left to right at about twice the speed 
as on the previous model. —CE-11 


Guard Rail Stanchion 


A NEW, ALL-STEEL guard rail stanchion 
has been developed by Superior Scaffold 
Co. to fill a vital safety need and serve 
as a temporary guard rail around the per- 
imeter of floor slabs, bridges, stair and 

(Continued on page 144) 
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Designed for today’s 
concrete placement techniques 


June 1960 


Uni-Form Panels have changed over the years to keep pace with 
modern concrete forming practice. 


Today’s Uni-Form Panels weigh a little more (about % lb. per 
foot) than other pre-fab form panels because they are designed 
and built to meet today’s requirements. 


We know that if the assembled concrete form is to have the 
structural rigidity necessary to withstand today’s concrete place- 
ment techniques and high rates of pour, the individual panels 
which make up the form must have great inherent strength. 


_ We produce the strongest form panel we know how to build. The 
_ great strength—and extra weight—of Uni-Form Panels is due 


CLAMP 


almost entirely to the special ‘‘T’’ section steel frame which sup- 
ports the struts or load bearing members of the panel. 


Most specification concrete does not permit deflection in the 
forms. If the form panel does not have the strength to take the 
stresses imposed by normal concrete construction practices, it is 
a liability that can cause serious problems. 


Uni-Form Panels are designed to take the full strength of the 
tie, plus a wide safety factor to avoid any possible deflection or 
permanent set in the load bearing member. Concrete formed with 
Uni-Form Panels will be straight and true. 


Because they are so strong, you don’t have to “baby” Uni-Form 
Panels. You don’t have to make major changes in your method of 
handling and placing concrete. You can apply the heaviest prac- 
tical pressures and highest pouring rates to a Uni-Formed concrete 
form with assurance that it will stand up and take it. 


When you rent or buy any pre-fab form, it will pay you to con- 
sider carefully what you’re getting. If you want a panel that is 
built to give you maximum forming speed, economy, efficiency, 
and service life—look to Uni-Forms. More contractors are using 
them every day because Uni-Forms deliver where it counts... 
on the job. ; 


Write for the UNI-FORM Panel Catalog. It contains complete 
details on the industry’s most modern and flexible concrete 
forming system. 


BRANCH OFFICES and WAREHOUSES: 
ATLANTA BALTIMORE CLEVELAND HOUSTON 
LOS ANGELES SAN LEANDRO TORONTO 


UNIVERSAL FO 1238 N. KOSTNER AVENUE CHICAGO “1, ILLINOIS | 
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SMALLER 


BETTER 


KERN'S NK3 Precise Engineers’ 
Level. The world famous en- 
gineering tool especially de- 
signed for accurate leveling. 


The NK3 offers over 100 years of 
Swiss Master Craftsmanship and 
the latest technical achievements 
compressed into 4 lbs. of maximum 
precision, operational efficiency and 
economy. 


@ Mean leveling accuracy per mile 
(normal conditions) + .008 Ft. 

@ Coincidence bubble is viewed 
directly through 30X telescope, 
allowing constant check on bubble 
centering while reading rod. 


@ Ready for use right out of the case. 
Highest precision leveling with co- 
incidence spirit level and tilting 
screw. Coated optics give increased 
brilliance and contrast in the image. 


MORE RELIABLE READING 
IN LESS TIME! 


SERVICE DEPARTMENT , 
FACTORY TRAINED PERSONNEL 


FUNDAMENTALS 


& AND 


Ask for Detailed Brochure NK527-2 


SURVEYING 
EQUIPMENT 


120 Grand St., Witte N. 


EQUIPMENT 
MATERIALS 
and METHODS 


(continued) 


elevator wells and similar above-ground 
building projects. 

Ruggedly built, providing an even rail 
height of 42 in., the new stanchion meets 
all California safety requirements and ac- 
commodates either 2x4’s, cables or ropes. 
A stanchion set-up requires no tools. The 
heavy Acme thread and handle provide a 
positive clamping action which affixes the 
stanchion to a slab of any thickness from 


4 to 20 in. —CE-12 


Short Turn Radius Tractor Shovel 


A NEW HEAvy-puTy, rubber tired trac- 
tor shovel with short turning radius de- 
signed principally for industrial bulk ma- 
terials handling has been announced by 
Clark Equipment Co. 

The “Michigan” Model 55B has a lift 
capacity of 5400 Ib. Equipped with a one- 
yd bucket, the 15-ft 8-in. long tractor 
shovel has a turning radius of only 11 ft 
2 in. 

Capable of traveling at speeds up to 


Model 55B 


26 miles per hour in either forward or 
reverse, the Model 55B is powered by a 
66.5 hp gasoline engine, and has bucket 
wheel drive with planetary gear reduction 
in the driving wheels. 

Like the all-wheel drive Model 55A 
Tractor Shovel the new model has the 
Michigan power train with torque con- 
verter and power shift, plus all other big 
machine features carried on larger Michi- 
gans of this type. It has a total working 
weight of 10,200 lb; maximum dumping 


height is 8 ft. —CE-13 
Aluminum Towers 
PorTABLE, SELF-SUPPORTING towers 


made of aluminum, in a direct gauge for 
gauge substitution for steel, are now dot- 
ting the country in a number of widely 
different. applications. Manufactured by 
(Continued on page 146) 


For 
Efficiency 
and Economy 


LENKER 
DIRECT READING 


LEVEL ROD 


Every 
Rod Reading 
an Elevation 


No Computations 
e 


Awarded 
Medal of Merit 
for Utility 


by 
Franklin Institute 
of Philadelphia 


Write for Circular 


LENKER MFG. CO. 
599 CHESTNUT STREET 


INCINERATION 


Air Pollution Control 


MORSE BOULGER : 


BUILDERS OF THE MOST MODERN 
INCINERATOR PLANTS IN THE WORLD 


FREE 
Facts 
Municipal Contact us, or have your architect 


or consulting engineer tap our 70 
years experience solving Waste 
Disposal problems—large or small. 
No obligation. 


MORSE BOULGER : 
N 


‘80 FIFTH AVENUE, NEW YORK 11, N. Y. Dept.40A 
Representatives Everywhere 


Member: Incinerator Institute of 
America, Air Pollution Control Assoc. 


Bulletin 111-C 
Industrial 
Bulletin 184-A 
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OZALID NEWSLETTER 


NEW IDEAS TO HELP YOU WITH ENGINEERING REPRODUCTION AND DRAFTING 


zalid Viewfilms produce color images in seconds... 
and at lower cost than conventional methods. 


Need low-cost color in a hurry? 


Four-color, three-color, or even two- 
color for that matter ... no problem; 
Ozalid’s Viewfilms provide the per- 
fect low-cost answer. 

Suppose we want to produce a 
performance chart in which each 
factor is a different color. 

It’s a snap. Just take translucent 
paper and draw the desired curve or 
dotted line (as the case may be) on 
the sheet. 

Next, run the master through your 
Ozalid machine together with an 
Ozalid Viewfilm of the proper color. 
Want to add more material in a dif- 
ferent color? Just prepare another 
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master, select a different colored film, 
and run them as you did the first 
pair. When you're all through, over- 
lay the films in sequence and tape 
them into register. Your result is a 
composite color chart that’s very 
dramatic... very convincing! 

This is just one illustration to start 
your mental salivary glands working. 
We are sure that you can find uses we 
haven’t even dreamed of, once you 
get going. And if you discover any 
new applications for this best of all 
possible color worlds, tell us about 
them so we can spread the good 
news to others. 


Ozalid—Division of General Aniline & Film Corp.+ In Canada: Hughes-Owens Co., Ltd., Montreal 


When it comes to 
cost estimating... 


... there’s nothing like a handy white- 
printer to cut preparation time of 
cost estimates, according to the 
Stackpole Carbon Company, St. 
Mary’s, Pa. The company’s Super- 
visor of Cost Estimating has just 
written us a letter on the subject 
which we pass on to you verbatim. 
“Our estimates are made in pencil on 
printed translucent vellum in pad 
form. These are reproduced on spe- 
cially cut and punched Ozalid copy 
paper. Originals carry only basic in- 
formation that has to remain con- 
stant. And from the originals we 
produce duplicate originals on Ozalid 
sepia line intermediate paper (#402 
IT) as required, and these are used 
until the basic information is obso- 
lete. To revise a cost, it is only 
necessary to add current rates and 
extend. With this simple Ozalid meth- 
od we have eliminated typing, proof- 
reading, and copying errors.” 

The Supervisor goes on to say that 
Stackpole uses Ozalid copyingin many 
other areas of its business because 
of convenience and economy. Per- 
haps we'll be able to tell you about 
these uses in a future Newsletter. 


Here’s what 100 usable feet 
per minute can do for you 


Speed up your production? Of course! 
But that’s only the beginning. Look 
at it this way. One Printmaster 1000°® 
working at a usable 100 feet per 
minute matches the output of several 
smaller, slower machines but takes up 
less valuable floor space while handling 
widths up to 54 inches! You save on 
production time and costs due to 
higher working speeds! And the 
Printmaster 1000 is probably the 
toughest, most durable unit ever pro- 
duced. This means even greater 
savings in downtime and service 
charges. Our first recommendation 
for any shop having heavy work loads 
is this 100-foot champ... the 
Printmaster 1000. 
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STRESSTEEL was the solution 


to this Problem 


Medical Research Center, 
University of Pennsylvania, 
Philadelphia. 


lovis 1. Kohn, Architect: 
Keast & Hood and Dr. 
August E. Komendoant, 
Structural Engineers 


Joseph A. Farrell, inc. 
General Contractor. 


Atlantic Prestressed 
Concrete Co., concrete 
units . 


How to assemble and prestress 
‘in place, 8 precast concrete 
segments in each floor system of a 7 story clear-span Vierendeel frame 
building, with maximum efficiency and minimum cost. 


Post tension with STRESSTEEL, 
_ taking advantage of the inher- 


The building consists of 3 wings, each 47 
feet square, made up entirely of precast 
members surrounding a central unit of 
cast-in-place concrete. The framing in 
each floor required post-tensioning 2 
beams made up of precast segments. 
STRESSTEEL Bars, 2(@ 1%" and 3 @ 
1%" & furnished o force of 575,000 
Ibs. per beom, 


These bars were threaded through holes 
preformed in the interlocking precast 
segments by workmen operating from a 
scaffold suspended from the crane. 
STRESSTEEL Bars were simply and quickly 
tensioned with electrically operated hy- 
draulic jacks and then pressure grouted. 


in addition to precast applications, imaginative engineers are using STRESSTEEL 
Bars as the effective solution to many other problems. These high strength alloy 
steel bars are available in sizes up to 1%" @ with recommended working stress 
up to 90,000 psi. Equipped with wedge or threaded anchors, STRESSTEEL Bars 
have been used for sheet piling ties in cofferdams, embedded ties for 
tainter gate trunnions, arch ties, buttress ties and many other unusual and 
special applications. 


You will achieve superior results at substantial savings with STRESSTEEL be- 
cause itis... 


@ High strength alloy steel @ Low in labor cost 


@ Low in initial cost @ Easy to tension 


Are you working on a special anchorage, tie rod or foundation problem? 
STRESSTEEL'S high strength reinforcement, combined with the advantages of 

* post-tensioned prestressing, may well be the optimum solution. Ask us. 

Write for Technical Bulletin No. 2. Member—Prestressed Concrete Institute 


STRESSTEEL CORPORATION 


221 Conyngham Ave. * Wilkes-Barre, Pa. 


Sales Offices: Minneapolis and San Francisco 
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(continued) 


Pioneer Industries, Inc., the towers, named 
“Diamond Truss,” use aluminum alloy 
6061-T6 extruded shapes and pipe and 
5083 alloy plate supplied by Kaiser Alu- 
minum & Chemical Sales, Inc. 

For comparable loads and rigidity, the 
towers are at least 60% lighter than steel 
towers. Because of this light weight, most 
roofs can support the aluminum towers 
without additional structural reinforce- 
ment of the building. Also, since the tow- 
ers are self-supporting, guys are not need- 
ed. —CE-14 


Sulky Seat Aids Welders 


SAFETY, CONVENIENCE AND EASE of ad- 
justment are three noteworthy features 
of a new tubular steel “sulky” for weld- 
ing operators on bridge girders and other 
overhead structures. 

The telescopic sulky by the Lincoln 
Electric Co., comprises a simple pressed 
steel perforated seat protected by a 9-in. 
high circular rail of steel strapping. Sup- 
port for the seat is welded steel scaffold 
tubing and it carries a curved tubular 
footrest. This entire assembly rides a 
tubular steel mast which is hung on a 
bracket straddling the top flange of the 
girder. The mast is punched at 12-in. in- 
tervals to permit the sulky to be pinned 
to it at any desired level for the most, 
convenient welding position. 

The “bosun chair” can be swung 
around the mast to any position for ver- 
tical, horizontal or overhead welding. In 
a seated position, the operator is more 
comfortable, can weld faster and becomes 
less tired. The unit can be set up in a 
few minutes by one man and can be 
adjusted for height in a comparable pe- 
riod. —CE-15 


T-Chord Longspan Joist 


A NEW RECORD LENGTH for Longspan 
steel joists has been established with the 
introduction of a 175-ft T-Chord Long- 


span Joist. According to Haven-Busch 
Co., the joist opens new horizons to 
architects in planning larger clearspan, 
column-free interiors. It is expected to 
be used primarily in construction of 
shopping centers, bowling alleys, ware- 
houses and other structures requiring 
column-free floor areas of maximum 
width, and it meets all AISC specifica- 
tions. 

Its prime features include all web 
members designed for compression 
stresses, modern T-Chord construction, 
one-piece fabrication with matched fit 
splices, ASTM-A-7 steel with minimum 
thickness of 34g in. and all welds per- 
formed by certified AWS weldors.—CE-16 
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HOW TO | 
SAVE TIME 
AND MONEY 


Use This NAYLOR 
: Pipe and Coupling 


Where savings in time and labor are 
important, you'll like this combina- 
tion of NAYLOR Spiralweld pipe and 
Wedgelock couplings. 

Easier handling comes naturally 
with this light weight pipe. And the 
NAYLOR lockseamed-spiralwelded 
structure adds the strength and safety 
your job requires. 

With the Wedgelock 
coupling, you not only 
save time in making 
connections, but also 
simplify the work in- 
volved since a hammer 


is the only tool re- 

quired to connect or The NAYLOR Wedgelock coupling makes a 

disconnect it. 
For air, water or 

ventilating lines, it 

will pay you to consider this hard- 

working combination. Just ask for 


NAYLOR 


1281 East 92nd Street, Chicago 19, Illinois 
Eastern U. S. and Foreign Sales Office: 60 East 42nd Street, New York 17, N. Y. 
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Pipe Line Holiday Detector 


A PIPELINE HOLIDAY DETECTOR which pro- 
vides constant voltage in any climate has 
been developed by Tinker & Rasor. Fully 
portable, the Model HP requires no gen- 
erator, and makes use of a unique new 
electrical field device consisting of a dou- 
ble electrode or plastic coated saddle. 
This flexible pad is attached directly to 


(continued) 


the instrument carrier and creates a con- 
stant inspection voltage on the pipe line 
which is adjustable from 5 KV to 20,000. 

Weather or ground conditions will not 
affect. successful operation of the Model 
HP and it will perform equally well on 
wet. or dry coatings. Every inch of the 
pipe surface is traversed during inspection 
by spring electrodes, with snap-off con- 
nectors for passing over skids. . —CE-17 


As the Twig is Bent 


To understand and appreciate the products and services of a 
34-year-old industry, you need to know something of its background. 
Industrial growth and success do not just happen by accident in our 
American competitive free-enterprise system. “As the twig is bent, the 
tree’s inclined.” Therefore, this is the first of a series of institutional 
advertisements to illustrate how many years ago the M & H twig was 
bent to produce today’s thriving industrial “tree” known as the M & H 


Valve and Fittings Company. 


To begin with, M & H is an example of how civic spirit pays off. 
Anniston Chamber of Commerce and a group of Anniston business 
men in 1925 raised money by public subscription to 
buy used equipment to manufacture valves and fit- i 
tings. The M & H plant was built and started pro- 
duction in 1926. In the following 5 years, the new 
Company gave little indication that within 25 years 
M & H would be one of the leading industries in its 


field. 


How, when and why these highlights of M & H 
history occurred, may be a matter of interest today 
to water works engineers and public officials. It is 
the background in which M & H product-integrity g 


is deeply rooted. 


VALVE 


AND FITTINGS COMPANY 


ANNISTON, ALABAMA 


New Scaffold 


A NEW SCAFFOLD ESPECIALLY designed 
for working inside spheres and irregular 
shaped tanks, has been developed by 
Atlas Industrial Corp. The requirement 
for this type of scaffold is the installation 
of a uniform diameter length tubing from 
top to bottom. The balance of the equip- 
ment is entirely removable from within 
the tank and ean be raised or lowered 
either by hand, electrically or by air. 

The longitudinal sections of the work 
platform are so designed as to be tele- 
scopic in nature as it approaches the top 
or bottom sphere. The entire assembly 
can be rotated around its axis and ac- 
cessibility is attained to every portion of 
the entire sphere or tank. 

This newly designed scaffold can be 
fabricated for capacity ranging up to 600 
Ib at the extreme end depending upon 
requirements. It is of all-welded steel 
construction, relatively light in weight 
and can be installed in the opening by 
two men. Guard rails are demountable 
and equipment is primarily designed for 
ease of manipulation. —CE-18 


Engine and Tracer Lathe 


DESIGNED TO HANDLE HEAVY WORK, up 
to forty tons, the Maxi-Swing Lathe, 
manufactured by The American Tool 
Works Co., will make precision cuts to 
%-in. depth. It is available in four sizes 
with swings from 74 to 108 in. over the 
bed, which is 56 in. wide with four 
hardened and ground replaceable Vee- 
ways. The tracer lathe is completely 
equipped with carriage mounted power 
unit and motor, all hoses and fittings, hy- 
draulic tracer valve, angle tracer slide 
with hydraulic actuating cylinder, peri- 
scope-type precision optical viewer, tem- 
plate holder brackets and adjustable sup- 
ports for flat templates. 

Internal geared face plate drive, pend- 
ant controlled operation including apron 
feed clutches, 744-in. dia tail stock spin- 
dle, and traveling operator platform, are 
standard equipment for either engine or 
tracer lathe. —CE-19 


Giant Rims 


GiANnT 39-IN. DIA RIMS have been de- 
veloped by the Firestone Tire & Rubber 
Co. for high load capacity construc- 
tion equipment which is now in design 
stages. The rim assembly weighs 829 lb 
and is made of hot rolled steel. 

A result of the latest step taken by 
equipment manufacturers to increase pay 
load of dirt-moving rigs, the rim and 
its tire have a 3,750-lb greater load ca- 
pacity than the previously standard tire 
and rim of 33-in. dia 

A unique welding process assures equal 
penetration for maximum strength. Rim 

(Continued on page 160) 
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Yesterday at 3:03 
MacLeod & Co. 


Weut out 
of 


(it could happen to you... 
TODAY!) 


At 3:03 p.m. yesterday this clock stopped. 

So did plant elevators . . . one of them mid-floors, 
with Mac Leod in it. Lights went out . . . computers, 
tabulators and typewriters “‘died’’ . . . critical plant 
equipment stood useless. Pumps handling continu- 
ous-flow processing coughed to a halt .. . and in the 


laboratories, a crucial experiment requiring weeks of 
costly preparation was hopelessly sabotaged. 

Without the “safety valve” of adequate power- 
generating standby diesel units, thousands of dollars 
worth of water-cooled processing equipment was 
quickly ‘‘cooked” to scrap iron by the crippling 
paralysis of power failure. 

Seconds before, a catastrophe could have been 
avoided . . . if a Fairbanks-Morse Opposed-Piston 
diesel had been on hand, ready to pay for itself 
within the first few fleeting minutes! 

When did you last review your standby power facil- 
ities? Yesterday? Eighteen months ago? 

When emergency threatens . . . be it electrical 
storms, high winds, floods, drouth, heavy snows or 
equipment breakdown ... you want adequate standby 
power equipment. And you want the best. 

That, of course, means Fairbanks-Morse, pioneers 
of diesel building in America. No other manufacturer 
produces so great a variety of diesel engines for all 
services and purposes, from one-cylinder and five hp 
to 12-cylinders, 4200 hp . . . and matching generators, 
alternators and generator sets. 

Get the facts why F-M two-cycle, Opposed-Piston 
diesel power . . . turbo-charged or otherwise . . . is 
unsurpassed for compactness, dependability and fuel 
savings. Drop a line today to: Fairbanks, Morse & 
Co., Diesel Division, Beloit, Wisconsin. 


Fairbanks, Morse 
DIESEL DIVISION 


A MAJOR INDUSTRIAL COMPONENT OF FAIRBANKS WHITNEY CORPORATION 


Now...@ 6 minute splice 


for Rubber Waterstop 


To splice Gates new Kwik-Seal 1 


Rubber Waterstop, all you need is a 
small splicing kit and simple clamp- 
ing device. This eliminates the need 
for a field vulcanizer, molded parts, 
a power supply or heat. 

The Gates Kwik-Seal splice is 
chemically bonded. The strength of 
the bond often exceeds the strength 
even of the rubber—far stronger 
than government requirements. One 
man _makes this strong, permanent 
Splice_in_just_6 minutes —5_times 
faster than with former_methods! 

As a result, this new Gates splic- 
ing method cuts your labor costs 
and speeds the job. 


WRITE FOR CATALOG and splicing demonstration. 


Denver 17, Colorado 


The Gates Rubber Co. Sales Div., Inc. és 


Gates Rubber of Canada Ltd. Ba oun | 
Brantford, Ontario \caTaLoc IN 
TPA 977-A 


Gates Kwik-Seal/ 


Apply Kwik-Kem bonding chemical _ 


to prepared surface. 


Clamp Wate 
minutes...and it’s spliced. 


ENGINEERING 


EDUCATION CONFERENCE 


| would like to attend 


the Conference on Civil En- 


gineering Education to be held at the University 


of Michigan, July 6 to 8, 1960. Will you please 


send me the appropriate registration material? | 


(have, have not) been designated as an official 


delegate to the conference. 


Mail to: 


Dr. Bruce Johnston 


Chairman, Committee on Local Arrangements 
University of Michigan, Ann Arbor, Michigan 


Representing 


designated you? 
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components are joined by balanced sub- 
merged are welds on both the inside and 
outside of the rim. —CE-20 


Vibrating Screed 


UseFUL IN CONCRETING FLOORS, walks, 
airport aprons, bridge decks, ramps and 
streets, this Vibrating Screed from Ma- 
giniss Power Tool Co. is said to produce 
uniform consolidation of concrete while 
striking off a smooth surface. Low slump 
mixes, too stiff for manual screeding, are 
claimed to be easily handled by the ma- 
chine. 

The assembly consists of a vibrating 
unit and a pair of end dollies, which can 
be mounted on a 2- or 3-in. by 10-in. 
wood beam up to 36 ft long. An 8-ft 
width adjustment of the dollies (4 ft on 
each end) is provided. Thus, when mount- 


Low Slump Mixes Easily Handled 


ed on a 16-ft beam, it is possible to screed 
slabs of any width between 8 and 16 ft. 
The telescoping pull handles are adjust- 
able for height. 

The standard power unit has a 2%4-hp, 
4-cycle air-cooled gasoline engine with 
two enclosed “V” belts driving the eccen- 
tric, which runs on heavy-duty ball bear- 
ings sealed against dirt and moisture. 
Spring mountings isolate the engine from 
the vibrator. 

Vibration frequency on engine driven 
units is variable (3,600 to 8,000 vpm) 
which allows selection of a frequency best 
suited to each mix; this is accomplished 
by an engine speed control conveniently 
located. —CE-21 


New Shovel 


THE NEW Monet 1220, %4-yd shovel, 
convertible to crane, dragline, trenchoe, 
clamshell and magnet attachments, has 
been announced by Unit Crane & Shovel 
Corp. 

Fifty per cent more braking ability is 
claimed for the shovel, which is equipped 
with a new 17%-in. dia. by 5-in. wide 

(Continued on page 152) 
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NOW... 


Every LACLEDE Multi-rib Reinforcing Bar 
is Marked to Show SIZE and STRENGTH.. 


ONE LINE 


By s- 33,000, 40,000, 50,000 psi 60,000 min. psi 75,000 min. psi a 
ASTM (A15) ASTM (A432)* ASTM (A431)* 


Standard high strength steels* permitting greater economy and efficiency in 
reinforced concrete design under the provisions of the new A.C.I. codes 
must be identified. Recognizing this need, each Laclede Multi-rib reinforcing 
bar can now be completely identified as to size, strength and origin through 
a new rolled-in marking system. This assures the designer, contractor, and 
code writer that the proper grade of reinforcement is used on the job. 


Demand these new time-saving Laclede bars for your next construction job. 


LACLEDE STEEL COMPANY 


ge re SAINT LOUIS, MISSOURI * Producers of Steel for Industry and Construction 
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PRECISION MATCHED 
INSTRUMENTS 


Koh-1-Noor offers draftsmen an important 
new dimension in a comprehensive line of 
instruments and accessories meticulously 
matched to provide new high levels of pro- 
fessional performance, efficiency and con- 


NOW... 
TWO KOH-I-NOOR 


RAPIDOGRAPH 
TECHNICAL 
FOUNTAI'Y PENS 


In 7 “color-coded” preci- 
sion line widths: 00, 0, 1, 
2, 2%, 3, 4. Uses India (or 
regular) ink for ruling, let- 
tering, tracing or writing 
with equal facility. 


MODEL NO. 3065: A new 
model with 7 interchange- 
able drawing point sections, 
each color-coded to indicate 
a different line width. Best 
buy for the professional who 
requires frequent change of 
line widths. Each drawing 
point section complete with 
airtight refillable ink car- 
tridge. Interchange is ac- 
complished quickly, cleanly. 
Comes in handy desk top 
container. 


yroborntny 400N 


MODEL NO. 3060: The regu- 
lar Koh-I-Noor Rapidograph 
“Technical” Fountain Pen 
with self-contained auto- 
matic filling system, and 
pocket clip is a standard 
drafting room tool. 


Two Koh-1-Noor products designed to work 


together. . . for greater efficiency! 


KOH--NOOR 
ADAPTO-CLUTCH LEAD HOLDER 
Non-slip, turn-proof 
clutch takes 

full range of 


KOH-I-NOOR 
EJECTOMATIC LEAD DISPENSER 


Automatically feeds 
to holder without 
need to touch lead. 
Transparent container 
constant inventory 
check on lead supply. In 17 
degrees. Widest choice of 
containers with 2, 6 and 12 leads. 


Write for catalog 


KOH-I-NOOR 


PENCIL COMPANY, INCORPORATED 
BLOOMSBURY, NEW JERSEY 
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brake ; housings are completely ventilated 
for maximum efficiency. 

Among the many features of the 1220 
are the following: one piece cast gear 
case enclosing all gears and shafts which 
operate in a constant bath lubricant; 
straight-in-line mounting of gas or diesel 
engines with main machinery for imme- 
diate power action; full vision safety cab; 
six independently adjusted hook rollers; 
and rugged all-welded constructed turn- 


table. —CE-22 


Dry, Dustless Drilling Method 


A FASTER, CLEANER, LOWER-COST method 
of dry-drilling reinforced concrete has 
been developed by New England Car- 
bide Tool Co. This new “Method A,” 
as it is called, is ideal for use in areas 
where dust and noise would be prohibi- 
tive, such as in hospitals, hotels, offices, 
institutions, food-processing and indus- 
trial plants. 

The new method incorporates the 
company’s Cyclo-core Bits, Dust Exhaust 
Swivel, Power Unit, and Dust Collector. 
This unique method of removing the 
dust and steel cuttings from the hole 
reduces heat, friction and noise to an 
absolute minimum. The full power of 
the drilling equipment can now be ap- 
plied to the bit, resulting in a faster rate 
of penetration and longer bit life. With 
the faster cutting rate, labor costs are 


drastically reduced. —CE-23 


Resilient Seated Butterfly Valve 


For FLOW APPLICATIONS where positive, 
drop-tight shut off and/or resistance to 
corrosion are important requisites, the 
new Resilient Seated Butterfly Valve, 
manufactured by W. 8S. Rockwell Co., of- 
fers many advantages. 

This valve is much smaller in overall 
dimensions and weighs but a small frac- 
tion of that of a gate valve. For example, 
an 8-in. butterfly valve is 2% in. face-to- 
face, 8°4 in. from center line of pipe to 
top of valve and weighs 37.5 lb, whereas 
an equivalent 150-lb designed gate valve 
is 11% in. face-to-face, 291% in. from cen- 
ter line to top and weighs 320 lb. 

In the new valve, the disc travels from 
full open to full closed position in only a 
quarter of a revolution, with equalized 
pressure on the disc. There are no mating 
metal surfaces to corrode or bind, so that 
operation is always simple, positive, and 
fast. The streamlined shape of the disc 
enhances straight through flow of the 
fluid without changes in direction. There 
are no voids or cavities in the valve body 
to cause eddy currents or fouling with 
foreign matter. Pressure drop is extreme- 
ly low. —-CE-24 


~The QUICKEST way to get 


Reinforced Concrete 


Designs revised 1959... 


Second Edition! Third Printing! 


This valuable handbook provides Re- 
inforced Concrete Designs worked out 
to the latest A.C.I. Building Code. 
Send check or money order today for 


your 1959 copy. 
6°" 


Prepared by 

the Committee on 

Engineering 10-Day, Money Back 
Practice Guarantee 


NO C.0.D. ORDERS 


CONCRETE REINFORCING STEEL INSTITUTE 
38 S. Dearborn St. (Div. F), Chicago 3, Illinois 


AUTOMATIC 
Sewage Regulator 


Automatic Sewage Regulators control 
sewage flows either by partially or com- 
pletely cutting off such flows to suit head 
or tail water conditions or by ‘‘governing” 
to discharge a predetermined quantity 
regardless of head or tail water conditions. 


Descriptive Bulletins and Engineering 
Data Available Upon Request 


BROWN & BROWN, INC. 
LIMA, OHIO, U. S. A. 
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WHY ADVERTISING 
CIVIL ENGINEERING 
STIMULATES SALES 
CONSTRUCTION MARKETS 


In the construction industry, four major groups 
account for nearly all product buying and specifying: 


CONSULTANTS ® CONTRACTORS & PUBLIC WORKS & OWNERS 


Civil engineers occupy key positions in each group. Not only are they responsible for 
design, construction, operation and maintenance “in the field”... civil engineers are 
also a primary influence “behind the desk,” in charge of management. 


As a result of this wide responsibility, civil engineers largely control the specification 
and purchase of construction equipment, materials and services. 


The only magazine edited exclusively to serve the technical, business and professional 
needs of this select audience is Civi. ENGINEERING ... official publication of the 
American Society of Civil Engineers. 


Year after year, its circulation has increased with construction activity and the 
growth of the civil engineering profession. Editorially Crvi. ENGINEERING serves 
all areas of construction and all civil engineering interests — making it truly The 
Magazine of Engineered Construction. 


Basic data on the civil engineer’s role in different construction industry groups is being 
furnished by A.S.C.E. Mail Forum surveys. For example, the most recent study 
(of consulting engineers) revealed these facts: 


@ Crvit ENGINEERING’s consultant readers own or work for firms that concentrate 
almost entirely on engineered construction projects...with their work divided among 
the various types of construction as follows: 

Airports Military sites 

Bridges 78 Pipe lines 

Buildings, commercial & residential. . .17. Rivers & harbors . 

Dams 2.7 Waste treatment . 

Highways & streets \é Water supply 

Industrial plants . Miscellaneous 

@ the average annual cost of all the equipment and materials specified by each of 
the 290 firms reported is well over $6 million. 


= 90% of the readers influence the purchase and the specification of construction 
materials, installed equipment and office equipment. 
# their titles and functions are proof of a high degree of authority and a wide area 
of buying influence within their firms. 

In Civit ENGINEERING, advertisers reach top quality consultants 


concerned only with construction. This is the core of your consulting engineer 
market ...the men who specify your products! 


And remember...whether your product is specified and purchased through consult- 
ants, contractors, architects, owners, public works officials (or any combination of 
these groups) you get the most effective, most economical coverage of civil engineers 
by advertising in Civit ENGINEERING Magazine. 


Quality circulation guarantees that your product message will be concentrated on 
men who make the decisions that lead to purchases!...which is why we say, 
“advertising in Crvi. ENGINEERING stimulates sales in construction markets.” 


CIVIL ENGINEERING 


45,000 THE MAGAZINE OF ENGINEERED CONSTRUCTION 
The American Society of Civil Engineers = 33 W. 39th St., New York, N. Y. 
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ANNOUNCING 


ACKER 
DIAMOND 
BITS 


AN ALL-NEW QUALITY LINE 


~ 
~ 
~ 


} Now, a quality line of moderately bility are your guarantee of satisfac- 
priced diamond bits takes its place in iion. Try an Acker bit on your next job, 
the distinguished Acker line of drilling you'll be pleased with its rugged con- 
equipment. struction and ability to stand-up under 

Acker manufactures and stocks a the most severe conditions. 


variety of diamond bits including a 
complete line of thin-wall diamond bits. 


Acker diamond bits will do the most 
exacting job better and more economi- 
cally. They‘re expertly designed and 


crafted of the finest materials and 


workmanship in Acker’s new, ultra- Write today for free 

modern plant. Complete inspection and 28 page diamond bit 
and core barrel 

quality control plus Acker’s impeccab'e Bulletin 10CE. 


reputation for reliability and dependa- 


ACKER DRILL CO., inc. 


Manufacturers of a complete line of: Soil Sampling Tools e Rotary Earth Augers e Diamond & 
Shot Core Drills e Earth Boring Equipment e Diamond Bits e Drilling Accessories & Supplies 


World Leader 
in 
Hydrography 


EDO, PIONEER IN THE DESIGN AND DEVEL- Edo Model 255C Survey Depth Re- 
OPMENT of sonar equipments for mili- corder gives permanent bottom read- 
tary and commercial use, manufac- on avertapping vange scales. 
tures three outstanding units to satisfy every hydrographic requirement. 

EDO MODEL 255C SURVEY DEPTH RECORDER. Portable equipment for permanent or temporary 
installation aboard vessels of every size. Extremely accurate and easy to operate. 
Model 255C is the ideal recorder for depth, penetration and general underwater 
survey in water depths from 1% feet to 230 fathoms. Weighs only 55 lbs. 

EDO MODEL 400 STRATAGRAPH. Unique new sonar penetrates and records strata formations 
underlying beds of rivers, lakes and coastal waters. Narrow transducer beamwidth 
provides exceptional depth and layer definition. Sediment, intermediate layers, bed 
rock and faults are graphically recorded on eight over-lapping range scales, 0 to 
250 fathoms, and on CRT display. 

EDO MODEL 185 DEEP DEPTH SOUNDER. AN/UQN-1D. Developed by Edo for the U.S. Navy 
and now available commercially. Model 185 gives clear indication of depth from 
0 to 6,000 fathoms. CRT indicator gives depth readings on two scales; recorder 
charts on three scales. No comparable equipment has ever before been produced 
in such quantity. 


For technical details on these fine Edo 


Ez hydrographic units, write to Dept. V-3. 
CORPORATION, College Point, L. N. Y. 
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and METHODS 


(continued) 


New Cement Mixers 


INGENIOUS INNOVATIONS, BASED ON 
time-tested engineering principles, have 
resulted in far greater durability and low- 
er costs in a new line of standard cement 
mixers from General Engines Co. 

Mixer bowls are provided with heavy 
liners, which are easily renewable when 
worn. In place of ribboned blades, paddles 
are installed in the new mixers. For dur- 
ability, these are easily adjustable; they 
can be set to give the best and fastest 


Lower Costs 


mixing with minimum power and replace- 
ment costs only half as much as that of 
ribboned blades. To cut costs further, the 
mixers feature a mixer bowl which is of 
all-steel plate construction, rolled and 
welded to form a solid, one-piece unit. 
Positive locking is assured by a heavy 
I-beam welded to the door; the discharge 
door can be operated from either the right 
or left hand side of the mixer. Dry batch 
construction mixers are available in sizes 


from 15 to 60 cu ft capacity. —CE-25 


“Drawing Chief” Desk 


DESIGNED TO SERVE AS a standard execu- 
tive desk and drawing table for home or 
office, the “Drawing Chief” desk is avail- 
able from Densmore Calculator Co. in 
different styles, desk top sizes, electrical 
outlets, locks and drawing board pencil 
trough. 

The drawing board is concealed under 
the desk top and elevated into posture 
chair height by a raising mechanism when 
the desk top is opened. When the desk 
top is closed the drawing board is auto- 
matically lowered in a flat plain into a 
well which has sufficient clearance be- 
tween the drawing board and desk top for 
permanent mounting of drafting machine. 
This clearance also eliminates the neces- 
sity of removing tools or reference books 
from the drawing board. Adequate stor- 
age facilities are provided for drawings, 
drawing paper, reference books, cata- 
logues, files and tools. —CE-26 
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42 ft. boring mill-rough cuts a stay ring for one 
of the world’s most powerful hydraulic turbines, 


Newport News builds six king-size turbines 
for Niagara Power Project 


These skilled Newport News machinists are milling 
a stay ring for one of six 200,000 hp. Francis-type 
hydraulic turbines. Before they’re finished, they’ll 
turn out five more turbines—the world’s most 
powerful—for the Lewiston Power Plant of the 
Niagara Project. 

Newport News has not only the men, but the 
facilities to take a job like this in its stride... 
your job, too. For example, the 42 ft. boring 


Engineers .. . Desirable positions available at 
Newport News for Designers and Engineers in 
many categories. Address inquiries to Employ- 
ment Manager. 


CIVIL ENGINEERING «+ June 1960 


mill pictured above was designed and built at 
Newport News. 

The large engineering and technical staffs, acres 
of iron, brass and steel foundries, five huge machine 
shops, and additional specialized equipment make 
Newport News a leader in the production of 
hydraulic turbines, valves, gates, penstocks, and 
other water power equipment you need. 

Consult Newport News engineers on preliminary 
design recommendations at no obligation. 


Shipbuilding and Dry Dock Company 
Newport News, Virginia 
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EQUIPMENT, 


MATERIALS 


and METHODS 


Semi-Automatic Tongs 


THE USE OF SEMI-AUTOMATIC tongs is 
saving time and lessening the possibility 
of accidents, during the construction of 
the New Cumberland Dam, at Stratton, 
Ohio. Made by Heppenstall Co., the 
tongs are used to pull sheet piles, each 
60 ft long and 16 in. wide, that had been 
driven deep into the river bed to form a 
cofferdam, which was erected to hold 
back the waters of the Ohio River while 
men worked on a section of the dam. 
Powerful skin friction must be overcome 
to remove the piles, which are then used 
to form a cofferdam for another section. 

The piles are normally pulled with ‘a 
steam-powered pile extractor, but in the 
past this usually has required that some- 
one run the pin of a clevis through a 
hole in the top of each pile, a time-con- 
suming and occasionally hazardous job. 

At the New Cumberland Dam site, 
however, Dravo Corp., which is building 
the dam for the US. Army Corps of En- 
gineers, replaced the clevis with an im- 
proved form of sheet piling tongs. Low- 
ered over a pile with their jaws focked 
open, so that the jaws slide readily over 
the center web of a pile, the tongs grip it 


_SPARJAIR 


(continued) 


firmly, with no need for anyone to make 
a manual adjustment. When the oper- 
ator allows a bit of slack in the line, a 
latch is disengaged from its retaining pin, 
allowing the jaws to close. As the tongs 
are raised, the pile is pulled without diffi- 
culty. —CE-27 


Chain Sleeve-Clamp 


MaNuracturepD BY Black Brothers Co., 
Inc., a new easily-mounted chain sleeve- 
clamp for attaching rubber sleeves at 
hydraulic pipe line joints has extensive 
applications in dredging operations, hy- 
draulic mining of sand and gravel and 
similar installations. 

The clamp consists of a triangularly- 
shaped head cast of certified malleable 
iron, a 1-in. high carbon steel screw, a 
swivel handle, and an _ electric-welded 
chain welded to one end of the screw 
and hooked to the head of the other 
end; the hook is a steel forging. 

A few turns of the swiveled handle 
draws up the screw and chain, applying 
adequate pressure to secure the rubber 


sleeve. —CE-28 


Mobile Hydraulic Hammer 


A NEW SIDE-ACTION MOBILE hydraulic 
hammer is now being manufactured 
by Arrow Mfg. Co. With Model 130-AS, 
the operator has a 7-ft working width 
when leads are vertical and 8 ft when 
angled. 

Designed to work close to piers, abut- 
ments and footings, it can work from 
side to side across the front of the ma- 
chine, and also forward or in reverse, 
breaking concrete highways, concrete 
slabs, curb and gutter, bridge decking, 
flooring in structures and for street open- 
ings. 

Control of the side action is hydraulic. 
The hammer can be shifted rapidly from 
side to side. Lift of the 1000-lb hammer 
weight can be controlled from inches up 
to 9 ft. Hammer stroke control can be 
set on automatic to deliver blows of uni- 
form impact at a uniform rate, or the 
hammer can be controlled manually. 
Other hydraulic controls tilt the tower 
forward or backward or at an angle or 
fold it back, reducing the height of the 
machine from 13 ft 11 in. to 6 ft 10 in. 
for going through doorways or for travel 
on the highway. —CE-29 


COMPLETE SEWAGE 
TREATMENT PLANTS 


Designs for all Developments and 
Land Pianning Projects 


Hampton Pk. (Hsg. Devel.), Ill._—-1 mgd tot. cap. 


Sparjair units overcome previous objections to locating 
a plant near residences, shopping areas, schools, etc. Its 
new but proven principle of Contact Stabilization aerates 
and thoroughly oxidizes all odor producing wastes. 

Nested design provides complete treatment equal to 
large municipal plants. 


TRAILER PARKS 


Finn Trailer Ct., I. (365 units)—45,500 gpd. 


SHOPPING CENTERS 


Hillcrest Shpg. Ctr., Joliet, I1.—50,000 gpd. 


1. Permits development of outlying, low cost land. 

2. Capacities from 50 to 5000 population equivalent. 
3. Eliminates septic tanks and drain fields. 

4. Virtually automatic—Simple operation. 

5. Approved by Health Authorities. 

6. Odor free — no septic or stale operations. 


Details and layouts are available to Consulting Engineers and 
their Architects, concerned with the design of package sewage 


ond water treatment plants. Write factory at P. O. Box 266, 


Aurora, Ill. for complete information. 


LABORATORIES 


FACTORY @ ENGINEERING OFFICES 


Walker Process also offers CLARIPURE Package Water Purification Plants—pre-designed capacities from 50 to 600 gpm. 


WALKER PROCESS EQUIPMENT INC. 


AURORA, ILLINOIS 
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and METHODS 


(continued) 


Flexible Steel Form 


A NEW FLEXIBLE STEEL FORM for pouring 
uniform curves in concrete can be pre- 
set to hold any desired contour. Manufac- 
tured by Binghampton Metal Forms Inc., 
Radi-Lok shortens set-up time, mini- 
mizes stripping effort, and practically 
eliminates surface finishing, thereby cut- 
ting labor costs. The steel form produces 
smooth attractive facings for both inside 
and outside curves on low walls, side- 
walks, curbs and gutters. It is light weight 
but strong, withstanding constant hard 
use and pouring stresses. 

Radi-Lok is simple to use; set the 
stakes, select the curve by adjusting the 
band, and tighten the lock nuts. After 
pouring, the form can be repositioned to 
repeat the same curve without any other 
adjustments. Rigidity is built in: six 
giant ledges and six range brackets clamp 
and brace each form against the sup- 
porting stakes. —CE-30 


Electricweld Pipe 


MANUFACTURED BY Jones & Laughlin 
Steel Corp., an electricweld pipe made of 
light-weight galvanized steel and equipped 
with a quick coupling is reducing the 
installation cost 66% on temporary gas 
and water lines at oil drilling rigs. 

Lightness and the pipe’s extremely 
fast, easy coupling system sharply reduce 
the labor and time required to lay tem- 
porary gas and water lines. Only two 
men are needed to string and couple 
the pipe which is made in 30-ft lengths. 

Fitted with McDowell Manufacturing 
Company’s Fast-Line Couplings, pipe 
lengths are joined 12 times faster than 
standard threaded and coupled pipe. 
Leak-proof joints are made up in a mat- 
ter of 15 to 30 sec, without tools, merely 
by hand-tightening a coupling lock nut. 
An oil and water resistant sealing gasket, 
seated inside the coupling, assures a leak- 


proof joint. —CE-31 


New Bolt Design 


A NEW DESIGN HIGH strength bolt with 
larger head and shorter thread length 
will substantially increase present advan- 
tage of high strength bolts over other 
types of structural fasteners, according to 
Russell, Burdsall & Ward Bolt & Nut Co. 

Savings up to 40% in bearing-type con- 
nections over present high strength bolts 
are made possible by the new head and 
thread design, the company’s engineers 
report. The larger bearing area under the 
head permits use of only one washer per 
bolt; it can be used under either bolt head 

(Continued on page 158) 
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MARACONCRETE... 


FOR HIGHER STRENGTH.. 


GREATER DURABILITY, MINIMUM SHRINKAGE 
AND LOWER CONCRETE COSTS. 


Neuropsychiatric Institute, University of California at Los Angeles, Westwood, California. 


Concrete Pipe Manufactured Reinforced Concrete Beams Concrete Block Manvufac- 
by F. Hurlbut Co., Green Manufactured by F. Hurlbut tured by F. Hurlbut Co., 
Bay, Wisconsin. Co., Green Bay, Wisconsin. Green Bay, Wisconsin. 


Mission Boulevard Pre-Stressed Califor- 
nia State Highway Bridge, Riverside, 
California. 


Los Angeles International Airport, Com- 
plex 1, East-West Runways, Los An- 
geles, California. 


Send additi: tok on M 


NAME 


MARACONCRETE 
CONTAINS 
MARACON® 
WATER-REDUCING 
ADMIXTURES FOR CONCRETE 


Maraconcrete is being used in the 
construction of reservoirs, bridges, 
runways, and buildings . . . in the 
manufacture of reinforced concrete 
beams and pre-cast structures, in pipe 
and drain tile. 

Use the coupon to learn how the 
addition of Maracon will enable you 
to get better concrete at lower cost. 


MARATHON 


A Division of American Can Company 
CHEMICAL SALES OEPARTMENT 
MENASHA, WISCONSIN 


MARATHON e A Division of American Can Co. 
CHEMICAL SALES DEPT. e MENASHA, WIS. 


to: — 
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In the field of 
HYDRAULIC DREDGING 


GAHAGAN 


a leading name for over 50 years 


Gahagan Dredging Corporation, 
90 Broad Street, New York 4, N.Y. 
Write, wire, or phone Whitehall 
3-2558. Cable “Walgahagan”. 


PHOENIX BRIDGE 
COMPANY 


Engineers 
Fabricators 
Erectors 


Structural Steel 
BRIDGES and BUILDINGS 


General Office 
and Shops 


PHOENIXVILLE, PA. 


EQUIPMENT, MATERIALS and METHODS 


(continued) 


or nut, whichever is rotated in tightening. 
Shorter thread length prevents the shear 
plane of the connection passing through 
the threaded portion of the bolt. Increas- 
ing the shear area of the bolt increases 
the allowable working shear stresses so 
that one-third fewer bolts are needed in 
bearing-type connections which form the 
majority of structural joints. The large 
head bolt has the same across-flats dimen- 
sions as the presently used heavy nut, 
eliminating the requirement for the two 
different wrench openings presently need- 
ed. —CE-32 


Concrete Vibrator 


THE PRODUCTION OF A new revolution- 
ary internal concrete vibrator, Model 
HIV-1, is announced by Wacker Corp. It 
operates only on 50 volts for safe hand- 
ling by operators on wet ground. High 
frequency, 180 cycle vibrator, squirrel 
cage motor-in-head operates at 10,000 
rpm under load, even on high type con- 
crete. 

A Kohler generator set with 4 cycle 
gas engine, capable of handling two 244- 
in. vibrating heads, powers the HIV-1. 
Two single phase, DC, 115 volt, 1000 
watts outlets are provided on the gener- 
ator set to power auxiliary equipment 
such as lights, drills and saws. —CE-33 


Wire Rope Slings 

OFFERING GREATER SAFETY and strength 
than heretofore, a new series of Double 
Green Stripe, VHS Strand-Laid Wire 
Rope Slings have been announced by 
American Chain & Cable Co., Inc. 

Said to be the strongest slings in the 
world, they are fabricated from a superior 
grade of uniform analysis, high carbon 
steel and processed in an improved man- 
ner to give the characteristics needed in a 
heavy-duty wire rope. Size for size, these 


slings are at least 15% stronger than the 
highest normal grades of Improved Plow 
Steel slings, the manufacturer states. 

All slings are equipped with Duoloc 
wire rope endings, which do not damage 
the wire rope nor unbalance and destroy 
the rope structure like a hand splice or 
compression ending. Duoloe permits the 
use of preformed wire ropes with inde- 
pendent wire rope center, retards fatigue, 
absorbs vibration, and is locked for the 


full life of the wire rope. —CE-34 


Rubber Asphalt Joint Sealer 


OFFERING A FAST, ECONOMICAL WAY to 
seal out moisture, drafts, insects and 
dust, United States Chemical Compa- 
ny’s Join Seal bonds well to concrete, 
steel, masonry and other surfaces and re- 
mains flexible over a long period of time. 
Because it blends rubber and asphalt, it 
has a flexible quality which makes it pos- 
sible for it to stretch as joints expand, 
and to withstand moisture. This flexibil- 
ity will make it last many seasons longer 
than materials which have a tendency to 
shrink and harden with age. 

Join Seal is being used for a variety of 
purposes by both the do-it-yourself fan 
and skilled maintenance and construc- 
tion men. Among the many uses which 
have been favorably reported are: Seal- 
ing foundation cracks, sealing around 
pipes which run through walls, filling 
cracks in driveways, sealing metal build- 
ings, repairing roofs, gutters and roof 


parts. —CE-35 


Waterproof and Maintenance 
Coatings 


SoME OF THE WATERPROOF AND mainte- 
nance coatings available from Protex-A- 
Cote, Inc., include: Porselon, an epoxy 
surface coating insoluble and inconvert- 
ible in practically every organic and in- 

(Continued on page 159) 


HANDLE THAT WET JOB PROFITABLY 
MORETRENCH WELLPOINT SYSTEM 


Results Guaranteed 


4 Send for Catalog 


MORETRENCH CORPORATION 


World's Oldest, and Most Experienced: Predrainage Organization 
_ Main Office & Plant: Rockaway, N. J. — 
Chicago, Tampa, Houston, Tex., Heckenseck, N. 
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EQUIPMENT 


MATERIALS _ Lightweight 

and METHODS VOIDED 
(continued) Concrete 
Slabs 

are more 


Economical 


organic solvent, agent and reagent. It is 
designed to provide all elements of pro- 
tection and decoration and may be used 
as an all-purpose maintenance coating 
on machinery, conveyors, structural steel, 
tank exteriors, walls, piping and similar 
places where metal, concrete or wooden 
surfaces are exposed to corrosive fumes 

or spillage. 
Tac TE-106 Concrete Adhesive is used 
for bonding of old-to-old and new-to-old 
6 concrete; for welding of pre-cast materi- 
als, brick traffic markers, block pavement, 
to concrete, bituminous and other sur- 
faces; and for overlays, remedial patching 
and anti-skid surfacing on all types of 
; floors and slab. —CE-36 


Elevating Grader 


AN ALL-NEW, HIGH production elevat- 
ing grader with a loading capacity up to 
900 cu yd per hr, was recently introduced 
by Ulrich Manufacturing Co. Called the 
Domor Model 64, the machine features a 
48-in. belt, 36-in. disc, and higher belt 


David Flett DuPont Athletic 


speed, and is designed to match the larger Caiaividhibeiene ails 
production capacity of the 150-hp Cater- Institute of Technology, 
pillar No. 14 Motor Grader. Added to Cambridge, Mass. Architects: Form voids in concrete construction with 


the Model 64’s greater loading capacity Anderson Beckwith and Haible. 


Builders: George A. Fuller Co. 
are several exclusive design innovations show Studios/Boston SONOCO 


to reduce operating costs and installation 


time, 
An entirely new mechanical arrange- SO NOVO!I D: 


ment prevents accidentally damaging the 
loading belt with the plow dise during | 
operations. This is accomplished by a | 
pivoted connection between the lower | FIBRE TUBES 
end of the conveyor and the dise beam | 


which always keeps the disc at a prede- Lightweight, structurally strong concrete slabs may be pro- 
termined distance from the belt. The duced by displacing low-working concrete with SONOVOID 
: hazard of accidental belt cutting by the Fibre tubes. Such voids reduce the dead load in the slab as 
disc has been completely eliminated. well as the amount of concrete and reinforcing steel required 
—CE-37 . .. for economy in construction! 


Additionally in buildings and bridges, the reduced weight 
means savings in foundations and supporting members. 


Rock Drill Sonoco SONovorD Fibre Tubes are specifically designed to 
DESIGNATED AS MODEL S-30, this light- form voids in floor, roof, and lift slabs, bridge decks, and in 
duty rock drill in the 45-lb class is said precast, prestressed members. They are lightweight, easily 
by Davey Compressor Co. to combine ex- handled and placed, and save contractors and owners time, 
cellent drilling performance with ex- labor, materials, and money. 

tremely low maintenance cost. Because 
of ite bith. > Order SonovoiD Fibre Tubes in sizes from 2.25” to 36.9” 
O.D., in standard 18’ lengths or as required. Can be sawed 


S-30 can be employed for drilling both 
primary and secondary blast holes; it can 
be used with an air leg if desired. 

The drill has a 3-way throttle control— 
on, off, blow and is available in 3 types, 


...end closures available. 


See our catalog in Sweet's 


which are blower, blast and wet. Also, Fori 
or information, slab design tables, and prices, write 
Involute splines give longer life to rifle @ LA PUENTE, CALIF. 
and shock nuts. The honed cylinder bore 
contributes to long, efficient service. A @ AKRON, INDIANA 
patented lubrication system assures auto- © eee. Construction Products 
@ ATLANTA, GA. 
matic oiling of every working part. @ BRANTFORD, ONT. 
—CE-38 MEXICO, SONOCO PRODUCTS COMPANY 4722 
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FOR SELF LUBRICATING 


SECURITY AT ITS FINEST... 
Specify 
Lubrite® 


EXPANSION PLATES 
& BUSHINGS 


3 BASIC LUBRITE ASSEMBLIES 


FROM MANY AVAILABLE 


SOLE PLATE 


LUBRITED 
SURFACE 


LUBRITED 
SURFACE 


SOLE 
PLATE 


LUBRITED 
SURFACES 


When expansion, contraction and/or rota- 
tion of structural members are factors in 
the design of any bridge, overpass, build- 
ing or other construction, Lubrite offers 
many distinct and important advantages. 
Specifically Lubrite permits the use of sim- 
plified designs, cuts construction costs sub- 
stantially, virtually eliminates maint e 
and offers a low coefficient of friction. 


(xs _MOTION 


DEFLECTION, 


Assure better results, longer life and 
unequalled performance — specify Lubrite 
— over 50 years of success “‘where others 
have failed” 


Send for this free 20 page 
lubrite Manual No. 55 — con- 
tains complete information, tech- 
nical data and specifications 
about Lubrite Self Lubricating 
Plates ond Bushings. 


LUBRITE. DIVISION 
MERRIMAN BROS., INC. 


193 Amory Street 


Boston 30, Mass. 


CuemicaL Mixtures—Recognizing the 
need for a publication which would in- 
clude much of the basic data on the use 
and storage of chemical mixtures and 
procedures for mixing, Calcium Chloride 
Institute has published a booklet entitled 
“Calcium Chloride and Salt Mixtures.” 
The 24-page, illustrated brochure includes 
sections on benefits of using mixtures, 
when and where to use mixtures, how to 
use them, and significant results. The 
recommendations are designed to aid en- 
gineers considering maintenance proce- 
dures which will insure bare pavement. 
Data and methods presented are those 
which, through laboratory and field ex- 
perience, have been found most satisfac- 


—CE-39 


tory. 


StupGe CoLtectors—A dual line of “nor- 
mal duty” and “heavy duty” Streamline 
Sludge Collectors are now cataloged in 
Bulletin No. 6751 from Yeomans Broth- 
ers Co. Details on the application of these 
two lines will be helpful to engineers who 
are designing for either sewage treatment 
plants or industrial waste installations. 
Sectional drawings show typical layouts 
for primary and final settling tanks. In- 
formation plus drawings are included on 
modifications required to convert the 
sludge collectors into cross collectors for 
multiple tanks, and to mechanical skim- 
mers for industrial wastes. —CE-40 


SysTEMS ENGINEERING Diviston—A _ fa- 
cility offering unique capabilities in im- 
age interpretation, terrain simulation, 
and aerial mapping systems is described 
in a 16-page report from Aero Service 
Corp. This Systems Engineering Division 
has been established to aid government 
agencies and prime contractors now work- 
ing on satellite reconnaissance, aerial in- 
telligence, and other space-age projects. 
It is equipped and staffed to produce 
earth simulators (relief models and global 
models), training devices (information 
input for flight simulators for pilot 
training), and data handling and analysis 
systems. —CE-41 


Suppivision Computina Service—Litera- 
ture is available on the Subdivision 
Computing Service provided by Techni- 
cal Advisors, Inc., and supervised by 
land surveyors and registered profes- 
sional engineers skilled in electronic com- 
puting. Working from a preliminary plan 
of the subdivision, a mathematically- 
closed boundary survey and the lot spec- 
ifications, the firm provides an accurate 
large-scale drawing of the subdivision, 
complete with all data for platting and 
staking. The service is available to any 
area that can be reached by mail, and 
the work is normally completed in 7 
days. A typical subdivision drawing and 
computed data are also included —CE-42 


TureapeD FasTeENERS—A 32-page Design 
Manual No. 5930 published by Elastic 
Stop Nut Corporation of America illus- 
trates the Equa-Stress modified UNF-3 
thread form which, installed in a new 
series of Elastic Stop nuts, will at least 
double the fatigue endurance of a stand- 
ard high tensile bolt. It includes 17 pages 
of findings related to the basic nature and 
causes of fastener fatigue; six detailed 
drawings of the new Double/Durability 
self-locking nuts; and applicable fatigue 
performance test results. —CE-43 


Travetinc Brice Cranes—A 
comprehensive and information-packed 
1-page folder, Bulletin DH-468-C, de- 
scribing the Type B-9 Wright Top Run- 
ning, Single Bridge, Hand Traveling 
Cranes has been issued by Wright Hoist 
Div., American Chain & Cable Co., Inc. 
These cranes, available in capacities of 1 
to 10 tons and in spans up to 50 ft in 
length, when combined with the manu- 
facturer’s hand or electric hoists will pro- 
vide excellent installations where spot- 
ting of loads are more important than fast 
travel speeds. —CE-44 


Nuc ear Piprnc—Entitled “Critical Pip- 
ing for the Nuclear Age,” Bulletin 60-A 
shows operations at the Midwest Piping 
Company’s manufacturing and_ fabrica- 
tion plants during production of welding 
fittings and fabricated assemblies for nuc- 
lear installations. Special emphasis is 
given to the welding techniques and qual- 
ity control required for piping of such a 
critical nature. Also shown are nuclear 
piping installations erected by the com- 
pany’s field construction department. 
—CE-45 


and Gutter Macuine—Literature 
is offered by Power Curbers, Inc. on the 
Smith-Field Automatic Curb and Gutter 
Machine, which operates on an entirely 
new principle by laying integral curb and 
gutter without forms and with a mini- 
mum of hand finishing. Illustrations and 
specifications are included. Information is 
also available on the Stephens-Canfield 
Automatic Curber, which extrudes com- 
pacted bituminous concrete or Portland 
Cement concrete curbs within 1 in. of ob- 
structions, up or down hills and around 


radii. —CE-46 


Bett Conveyor IpLers—Bulletin 171, a 
48-page engineering and product informa- 
tion booklet on belt convevor idlers from 
Hewitt-Robinson, Inc., illustrates and 
describes the basic types of idlers used in 
all types of service—troughing, impact 
feeder, return trainer, feeding and pick- 
ing, live shaft flat belt impact, wire rope, 
and rubber spiral idlers. Included are de- 
tails of construction, comparison of 10 
competitive designs, selection, procedure 
and examples, engineering tables, dimen- 
sions and specifications. —CE-47 
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OOS 


MAYO Tunnel Cars 


feature practical designs and rugged con- 
struction. All cars can be equipped with Mayo’s 
safe, automatic couplers. 


@ Side Dump Car (shown) has 2% cu. yd. capac- 
ity. 24” gage 


@ Rocker Dump Car. Ideal for sticky — or 
wet concrete. 1 cu. yd. capacity 24” gag 


@ Tunnel Car. Box body is removable and may 
be hoisted to surface to be dumped into truck. 
% to 2 cu. yd. capacity. 18” or 24” gage. 


FREE Bulletin No. (8-b shows car details; 
No. 22 illustrates Automatic Coupler. 


TUNNEL AND MINE 
EQUIPMENT 
LANCASTER, PENNA. 


JOB-SITE CONCRETE 
TESTER FT 20-E 


* CONFORMS TO 
ASTM STANDARDS 

* OPERATES ELECTRICALLY 
OR MANUALLY 


| 


¢ PERMANENTLY MOUNTED 
ELECTRIC PUMP 


* 250,000 LB. LOAD RATING FOR 
CYLINDERS, CORES, BLOCKS, 
BEAMS, CUBES, BRICK AND 
DRAIN TILES 


FORNEY’S, INC. 
TESTER DIVISION + BOX 310 
NEW CASTLE, PA., U.S.A. 
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Literature Available 


Sree, Propucts—This 28-page brochure 
from The Colorado Fuel & Iron Corp. 
“blueprints” the principal steel compo- 
nents, tools and materials that the com- 
pany manufactures for the construction 
industry. Some of the tools described in- 
clude grader blades and cutting edges, 
grinding rods and wire rope and slings. 
Construction materials include fabricated 
steel plate structurals, nails and staples, 
reinforcing bars and tie wire. —CE-48 


Hypro Pumpcrete—One of the machines 
described in this product catalog by Seiwa 
Machinery Co. Ltd. is the Hydro Pump- 
crete, which pumps concrete out through 
a pipeline. Created by a Japanese firm, it 
employs several new principles in pump- 
crete design. Iniprovement in efficiency 
is due to the hydraulic oil pressure cushion 
system and the hydraulic control for the 
rotary valve, permitting a more rapid 
opening and closing of the rotary valve 
and also reducing the amount of stop- 
page due to jamming of oversize aggre- 
gate. —CE-49 


SrraineR Guipe—An 88-page handbook 
of simplified selection and sizing of in- 
dustrial and marine strainers has been 
published by Tate Engineering Inc. It 
contains a compilation of reference data 
for the layout of fluid flow systems and 
sizing of strainers, tabulated results of 
testings in its own research facilities, and 
valve and pipe selection information. 
Reference material for each strainer sec- 
tion is on a foldout page for easy use 
with any specific page in that section. 

—CE-50 


RECOMMENDED Design  Practices—By 
writing on company letterhead readers 
may receive from Metal Building Manu- 
facturers Association a copy of the “Rec- 
ommended Design Practices Manual,” 
the result of two years of study by some 
of the foremost engineers in the metal 
building industry and other recognized 
authorities. One of the objectives of the 
association is to compile and publish rec- 
ommended design standards that will in- 
sure high quality metal buildings. The 
section pertaining to the application of 
loads (including load combinations) is 
equally applicable to all types of con- 
struction and is not limited to metal 
buildings. —CE-51 


Traiter BarcHer—Information is avail- 
able from Funderburk Mfg. Co. on the 
Model 300 trailer batcher, which is a 
plant allowing the first completely one- 
man aggregate handling and batching op- 
eration at a price less than one small new 
truck mixer, the manufacturer states. 
Flexible, it can be moved to any job 
site and two or more units operated to- 
gether. It is able to be towed at highway 
speeds and set up in a matter of minutes. 
It, possesses versatility, as every batch 
may be of a different specification of ag- 
gregates, —CE-52 


Re-new your 
structures 
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* durability 
* economy 
flexibility 


@ RESERVOIRS 
@ TUNNELS 
@ GRAIN ELEVATORS 
@ BREAK WATERS 
@ CONCRETE TANKS 
@ FILTER PLANTS 

@ STADIUMS 

@SEA WALLS 

@ PIPE LINES 
@ SEWERS 
@ STACKS 
@ BRIDGES 


estimates, specifications and surveys 
made free of cost to you. write, wire or 
call MElrose 4-8120 


INDIANA GUNITE & 
CONSTRUCTION CO., Inc. 


ENGINEERING CONSTRUCTION 
CONTRACTS TAKEN ANYWHERE 


226 N, Alabama Street ¢ Indianapolis, Ind, 


| INDIANA GUNITE & CONSTRUCTION CO., Inc. 
| 226 N. Alabama Street © Indianapolis, ind. 


| Gentlemen: Please have a representative contact me. 
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PROCEEDINGS AVAILABLE 


May 1960 


Journals: Air Transport, Construction, City 
Planning, Hydraulics, Sanitary Engineering, 
Structural. 


2460. Reinforced Concrete Pavements for Air- 
ports, by August W. Compton. (AT) The use of 
properly distributed wire reinforcement in con- 
crete airfield pavements controls cracking, reduces 
maintenance, and increases service life. As an ex- 
ample of the design method that is proposed, the 
pavement of the Indianapolis, Ind., Municipal 
Airport is described. 


2461. Charts for Design of Reinforced Con- 
crete Columns by W. H. Gardner, J. and Donald 
H. Kline. (ST) Curves are presented that enable 
the designer to determine immediately the neces- 
sary size and reinforcement for a given thrust and 
moment. The curves are based on the ultimate 
strength of the column section and cover six col- 
umn sizes for each of three concrete strengths. The 
curves are directly applicable to square tied col- 
umns with eccentricities about one axis. 


2462. Apron Design for Light Airplanes, by 
Kenneth K. Wilde. (AT) This paper presents in- 
formation for the design of parking aprons for 
single engine and light twin-engine aircraft. 
Standard dimensions are suggested for laying out 
tie-downs, and various geometric configurations 
are analyzed. The operational functions of the 
aprons are then reviewed with respect to their 
needs and to each other. 


2463. Aerial Photography in Arctic and Sub- 
arctic Engineering, by Robert E. Frost. (AT) 
The analytical airphoto procedures developed in 
temperate climates are qually applicable to engi- 
neering problems in cold regions. Included are: 
(1) consideration of the regional environmental 
aspects of the area, (2) detailed study of the 
minute characteristics and configurations compos- 
ing the pattern, and (3) recognition and evaluation 
of the surface configurations which are the result, 


specifically, of permafrost and/or severe frost 
activity. 


2464. Evaluation of Alternative Subway 
Routes, by B. A. Griffith and H. G. von Cube. 
(CP) A practical automatic computer method of 
assigning passenger trips to a proposed traffic 
facility is outlined, and the report gives the re- 
sults af applying this method to proposed sub- 
way systems in metropolitan Toronto. 


2465. Public Transit Improvements in To- 
ronto, by W. F. Irvin. (CP) This article traces 
the significant transit developments in Toronto 
during the past century; describes the beginning 
of the latest phase, as the city turned to rapid 
transit with the construction of the first subway 
in Canada on Yonge St.; reports some of the 
results during the first 5 yr of that initial venture 
in rapid transit; and tells of plans for further 
rapid-transit extension during the next decade 
and beyond. 


2466. Epoxy Asphalt Concrete for Airfield 
Pavements, by W. C. Simp H. J. & > 
R. L. Griffin, and T. K. Miles. (AT) Studies of 
airfield-pavement problems which arise from the 
combined effects of heavy loads, fuel spillage, and 
jet blast have led to the development of a new 
type of paving material called epoxy asphalt con- 
crete (EAC), Conventional hot-mix asphalt plants 
and paving equipment are used in its production. 
The new paving material combines the strength 
of portland cement concrete with the flexibility 
of asphaltic concrete. 


2467. Airphoto Interpretation for Airfield Site 
Location, by James H. McLerran. (AT) The 
principles and procedures of airphoto interpreta- 
tion are considered. To illustrate the application 
of airphoto interpretation to airfield site location, 
an area (Martinsburg, W. Va.) has been selected 
and an airfield-site-location analysis prepared. 
From a study of the airphotos three sites were 
selected, and a comparative analysis is presented. 


2468. Design Principles for Underground Salt 
Cavities, by Shosei Serata and Earnest Gloyna. 


(SA) Theoretical equilibrium relationships sub- 
stantiated by experimental studies are presented 
here for us in the design of salt cavities. Also in- 
cluded are studies on reduction of cavity volume, 
development of the plastic zone, strength of salt, 
and physico-chemical effects of waste. 


2469. Tolkmitt’s Backwater and Dropdown 
Curve Tables, by R. D. Goodrich. (HY) Tables 
and formulas are presented for the computation of 
backwater and dropdown curves for channels of 
parabolic section. These are followed by caution 
as to the selection of the coefficients C and n when 
used in connection with the computation of water- 
surface curves. 


2470. Design Considerations for Fatigue in 
Timber Structures, by Wayne C. Lewis. (ST) 
Working stresses for timber are developed from 
average test values for clear wood by applying 
factors for normal variability, indeterminacy of 
stress analysis, natura] strength-reducing char- 
acteristics present in structural timbers, and dura- 
tion of loading. Normally, no allowance is made 
for fatigue. This paper summarizes information 
now available on fatigue of wood and discusses 
the adequacy of design based on present-day 
working stresses with respect to fatigue. 


2471. Regional Planning in Cuyahoga County, 
Ohio, by Alfred A. Estrada. (SA) This paper 
points out the problems created in the fields of 
water supply and sewerage by the post-war popu- 
lation boom. The manner in which the problem 
was studied and the observations made are exam- 
ined. 


2472. Oxygen Balance of an Estuary, by Don- 
ald J. O’Connor. (SA) The dissolved-oxygen 
profile depends on the concentration of the organic 
material, its rate of oxidation, and the resulting 
rate of reaeration. The interrelationship among 
these geophysical and biochemical factors is de- 
scribed by a differential equation under a steady- 
state condition. 


2473. Minimum Cost Design of Large Sup- 
port Rings, by Kenneth P. Buchert. (ST) This 
paper suggests a method of design for large sup- 
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port rings, The method proposes that the outer- 
flange plate of the ring can be eliminated on 
various sections of the ring without materially 
affecting the ring stresses. Significant savings in 
the fabrication cost of the ring can, thus, be 
realized, 


2474. Behavior of Suspensions, by A. W. 
Bond. (SA) There is a theory of the settling of 
suspensions in still water and of the behavior of 
suspensions in an upflow. The theory is examined 
with experiments on the settling of alum and 
lime hydroxide floc suspensions, and of their be- 
havior in an expanding upflow. Their behavior is 
compared in still water and in upflow, and the 
application of the theory to the precipitates 
formed in sedimentation basins is discussed. 


2475. Rationale for Determining Design 
Wind Velocities, by A. G. Davenport. (ST) A 
method is described for determining a basic de- 
sign wind velocity which can be related to the ex- 
pected life of the structure and from which other 
factors, such as the gustiness, can be determined. 


2476. Sanitary Engineering Aspects of Nu- 
clear Energy, Progress Report of the Com- 
mittee on the Sanitary Engineering Aspects of 
Nuclear Energy of the Sanitary Engineering 
Division. (SA) The Committee has attempted 
to summarize and bring into focus a number of 
interrelated topics dealing with radioactivity. This 
paper reviews some of the advancements, current 
areas of interest, and future responsibilities of 
the sanitary engineering profession in the nuclear 
field. 


2477. Bar-Chain Method for Analyzing Truss 
Deformation, by S. L. Lee and P. C. Patel. 
(ST) An attempt is made to extend the applica- 
tion of the bar-chain method in the analysis of 
statically determinate and indeterminate trusses. 
The relationships between the angles of inclina- 
tion and the unit strains of the members to the 
actual deflection of the joints, the actual rotation 
of the members and the equivalent end rotations 
are established. The application of the method is 
illustrated by means of numerical examples. 


2478. Hood Inlet for Closed Conduit Spill- 
ways, by Fred W. Blaisdell. (HY) The capacity 
and performance of the spillway for variations 
of the hood inlet length, the conduit slope, the 
wall thickness, and the approach conditions are 
described. The great effect of vortices on the spill- 
way capacity is shown and anti-vortex devices are 
developed, and scour in the vicinity of the hood 
inlet is determined for various sizes of stone. 


2479. Design and Cost Considerations in High 
Rate Sludge Digestion, by Alfred A. Estrada. 
(SA) This paper deals with the magnitude of 
data available and the effectiveness of gas versus 
mechanical agitation and the lack of data to fix 
design data for high-rate digestion tanks. Also 
discussed is the economic aspect. 


2480. Inffuence of Partial Base _— on 
Frame Stability, by Th Vv. 


(ST) The influence of partial base Bo on 
the buckling strength of rectangular rigid frames 
is discussed in this paper. It is shown that the 
rotational restraint offered by commonly used 
“‘pinned”’ column bases is sufficient to increase the 
buckling strength of these frames to almost that 
of identical 


‘‘fixed-base’’ rigid frames, 


2481. Waste Treatment at the Shippingport 
Reactor, by J. R. La Pointe, W. J. Hahn, and 
E. D. Harward. (SA) A comparison of the design 
considerations and initial performance results of 
the radioactive waste disposal plant at Shipping- 
port is presented. Measuring volumes and activi- 
ties of various kinds of radioactive wastes dur- 
ing early operation of the Shippingport Atomic 
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Power Station are evaluated in terms of the pre- 
dicted waste quantities and radioactive levels. 


2482. Construction of Morrison Bridge, by 
R. D. Bane. (CO) Late in 1958, Multnomah 
County completed a new bridge in Portland, Oreg., 
at a cost of over $13,000,000 to cross the Willa- 
mette River and to connect through extensive ap- 
proaches to downtown streets. This article reports 
on the construction of the 760-ft river bridge and 
its approach systems. 


2483. Photographic Analysis for Construc- 
tion Operations, by John W. Fondahl. (CO) The 
obstacles to the study of successful methods of 
construction operations are examined. An analysis 
technique using a movie camera to take individual 
exposures at timed intervals is suggested. Several 
applications are proposed including methods of 
improvement, trouble shooting, methods and 
equipment selection, estimating data, and effective 
presentation of findings. 


2484. Uniform Water Conveyance Channels 
in Alluvial Material, by Daryl B. Simons and 
Maurice L. Albertson. (HY) Methods of de- 
signing uniform alluvial channels are developed 
and illustrated. Special emphasis is given to the 
modified regime theory. The results of this in- 
vestigation are based on a field study of stable 
alluvial irrigation channels, and other existing 
alluvial channel data which are applicable. 


2485. Resistance to Flow in Alluvial Chan- 
nels, by Daryl B. Simons and E. V. Richardson. 
(HY) This paper presents the initial results of a 
flume study of alluvial channels. A detailed clas- 
sification of the regimes of flow, the forms of bed 
roughness and the basic concepts pertaining to 
resistance to flow are discussed. 


2486. Discussion of Proceedings Paper 1892, 
2189. (AT) Temple A. Tucker on 1892. R. G. 
Ahlvin on 2189. 


2487. Di ion of P. Paper 2055, 
2306, 2307. (CP) Harold M. Lewis on 2055, Ed- 
ward M. Hall on 2306. Charles E. Doell on 2307. 


2488. Discussion of Proceedings Paper 1956, 
2142. (CO) Robert L. Schiffman on 1956. John 
A. Pihlainen on 2142, 


2489. Discussion of Proceedings Paper 1996, 
2020, 2057, 2128, 2149, 2202, 2224, 2241, 
2242, 2243, 2245, 2260, 2265, 2239, 2340, 
2366, 2369, 2374. (HY) L. Escande, Nicholas 
L. Barbarossa on 1996. Vito A. Vanoni and George 
N. Nomicos on 2020. William M. Sangster, Horace 
W. Wood, Ernest T. Smerdon, and Herbert G. 
Bossy on 2057. William H. Sammons, C. O. Clark 
on 2128. Manuel A. Benson on 2149. Robert L. 
Miller on 2202, E. Roy Tinney, J. W. Robertson 
and H. W. Bennett on 2224. A. Rylands Thomas 
on 2241. George N. Newhall and Frank M. Henry 
on 2242. Alexandre Preissmann on 2243. Robert G. 
Cox and Ellis B. Pickett, W. P. Simmons, Jr. 
on 2245. T. Blench, G. H. Lean, Lucien M. Brush, 
Jr., Don M. Culbertson and Paul R. Jordan, 
Bruce R. Colby on 2260. J. R. Philip on 2265. 
E. F. Trunk on 2239. T. Blench on 2340. R. G. 
Cox and F. L. Bauer on 2366. T. Blench on 2369. 
Rolland E. Kaser on 2374. 


2490. Discussion of Proceedings Paper. 1777, 
2090, 2250, 2252, 2343. (SA) Murray Stein 
on 1777. A. Pasveer, A. L. Downing, W. W. Ecken- 
felder, Jr. on 2090. Desso T. Mitchell on 2250. 
Garrett Sloan on 2252. John C. Geyer on 2343. 


2491. Discussion of Proceedings Paper 1878, 
2223, 2256, 2257, 2262, 2305, 2308, 2314, 
2321, 2346. (ST) C. W. Yu and Eivind Hognes- 
tad on 1878. Zdenek Sobotka on 2223. Bruno Bar- 
barito and Guiliano Augusti on 2256. A. A. Eremin 
on 2257. Sven H. Wichman on 2262. Kuang-Han 
Chu on 2305. Nabi Taskinoglu on 2308. Valeriu 
Petcu on 2314. Paul Rogers on 2321. Sabri Sami, 
Keiichiro Hayashi, Narbey Khachaturian on 2346. 


2492. Planning Activity in the Cleveland 
Region, by Stephen A. Kaufman. (CP) The 
Regional Planning Commission has been working 
steadily, preparing Cuyahoga County’s general 
plan. It has undertaken studies of sewerage and 
water supply, transportation, population land use, 
and regional recreation. Because of close working 
relationships with county and municipal officials, 
the Commission and staff are having some effect 
on current developments. 


2493. Concrete Addition to Cellular Sheet 
Pile Shipway, by John W. Irvine and Richard 
F. Gaston. (CO) A graving dock used as a ship- 
way, and constructed of cellular sheet piling in 
the early days of World War II, has been 
lengthened 100 ft. The additional length was pro- 
vided by sinking a reinforced concrete trapezoidal- 
shaped cofferdam with the aid of open dredged 
wells, 
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Industrial Waste Disposal 
Drainage and FloodControl 


360 Lexington Ave., New York 17, N. Y. 


JOHN J. KASSNER & CO 


Consulting Engineers 


Highways, Bridges, Structures e Sewerage 
and Drainage e Waterfront Construction 
Site Engineering and Recreational Facilities 
Reports, Designs, Contracts and Speci- 
fications, Supervision of Construction 


6 Church Street New York 6, N. Y. 


KING & GAVARIS 
Consulting Engineers 


Bridges, Highways, Tunnels 
Waterfront Str uch es, Repo arts 
nvest 


Design & Superv 
41 East 42nd Street, New York 17, N. Y. 


LEGGETTE, BRASHEARS 
& GRAHAM 
Consulting Ground Water Geologists 
Water Supply, Salt Water Problems, 
Dewatering, Recharging, Investigations, 
Reports 


351 Fifth Avenue, New York 17, N. Y. 


MORAN, PROCTOR, MUESER 
& RUTLEDGE 
Consulting Engineer: 
Foundations tor Buildings, Bridges and Dams, 
Tunnels, Bulkheads, Marine Structures, Soil 
Studies and Tests, Reports, Design and 
Supervisior 

415 Madison Ave., New York 17, N. Y. 

Phone: El 5-4800 
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Consulting Engineers 
Reports and Designs 
Soil Mechanics—Foundations 
Marinas—Port Facilities 
Structures—Highwoys— Airfields 
50 E. 42 Street, New York 17, New York 
OXford 7-1686 


PARSONS BRINCKERHOFF, QUADE 
& DOUGLAS 


Engineers 
Bridges, Highways, Tunnels, Airports, Sub- 
ways, Harbor Works, Dams, Canals, Traffic, 
Parking and Transportation Reports, Power, 
Industrial Buildings, Housing, Sewerage and 
Water Supply 


165 Broadway New York 6,N. Y. 


LIONEL PAVLO 
Consulting Engineer 


Design, Supervision, Reports 
Bridges, Highways, Expressways 
Marine Structures, Industria! Construction 
Public Works, Airports 


642 Fifth Avenue New York 19,N. Y. 


MALCOLM PIRNIE ENGINEERS 
Malcolm Pirnie Carl A. Arenander 
Ernest W. Whitlock Malcolm Pirnie, Jr- 
Robert D. Mitchell -Alfred C. Leonard 


MUNICIPAL AND INDUSTRIAL 
Water Supp!y—Waste Treatment 


Sewage and Waste Treatment 
Drainage—Rates—Refuse Disposal 


25 West 43rd Street, New York 36, N. Y_ 


THE PITOMETER ASSOCIATES, INC, 
Engineers 
Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 
Water Measurement and Special 
Hydraulic Investigations 


New York, 50 Church St. 


ALEXANDER POTTER ASSOCIATES 
Consulting Engineers 
Water Works Sewerage, Drainage, Refuse 


Incinerators, Industrial Wastes, 
City Planning 


50 Church Street New York 7, N. Y. 


PRAEGER KAVANAGH 


Engineers 


126 East 38th Sit. New York 16, N. Y. 


SEELYE STEVENSON VALUE & KNECHT 
Consulting Engineers 
Richard E. Dougherty, Consultant 
Civil—Structura 
Mechanical—Electrica! 


101 Park Avenue New York 17,N. Y. 


SEVERUD « ELSTAD « KRUEGER ¢ 
ASSOCIATES 


Consulting Engineers 


Structural Design Supervision Reports 
Buildings @ Airports ¢ Special Structures 


415 Lexington Ave., New York 17, N. Y. 


SINGSTAD & BAILLIE 
Consulting Engineers 
Ole Singstad David G. Baillie, Jr. 
Tunnels, Subways, Highways, 
Foundations, Parking Garages 
Investigations, Reports, Design 
Specifications, Supervision 


24 State Si. New York 4, N. Y. 


GANNETT FLEMING CORDDRY & 
CARPENTER, INC. 
Engineers 
Dams, Water Works, Sewage, Industrial 
Waste and Garbage Disposal Highways 
Ertdges and Airports, Traffic and Parking 
pp i and Reports 
HARRISBURG, PENNA. 

Ph ia, Pa, 


Fla, 


FREDERICK SNARE CORPORATION 
Engineers ¢ Contractors 
Harbor Works, Bridges, Power Plants 
Dams, Docks and Foundations 


233 Broadway, New York 7, hn ¥. 
Havana, Cube 
Bogota, Colombia Caracas, 


STEINMAN, BOYNTON, GRONQUIST 
& LONDON 


Consulting Engineers 
Highways—Bridges— Structures 
117 Liberty Street, New York 6, N. Y. 


TIPPETTS « ABBETT « 
McCARTHY « STRATTON 
Engineers and Architects 
Ports, Harbors, Flood Control Irrigation 
Power, Dams, Bridges, Tunnels 
Highways, Railroads 
Subways, Airports, Traffic, Foundations 
Water Supply, Sewerage, Reports 
Design, Supervison, Consultation 


375 Park Avenue, New York 22, N. Y. 


ARNOLD H. VOLLMER ASSOCIATES 
Consulting Engineers 
Highways, Parks, Bridges, Municipal 
Improvements, Public Works, Reports, 
Surveys, Contract Plans 
25 West 45th Street 
New York 36, New York 
Telephone: Circle 7-6250 


MODJESKI & MASTERS 
Consulting Engineers 
. M. Masters 

G. H. Randall O. F. Sorgenfrei 
H. J. Engel W. F. Farnham 

Design and Supervision of Construction 

Bridges, Highways, Structures & Special 

Foundations, Inspections and Reports 

P.O. Box 167 Philadelphia, Pa. 
Harrisburg, Pa. New Orleans, La. 


AERO SERVICE CORPORATION 


Integrated surveying and mapping services— 
including soils and sub-surface studies—for 
Highways, Water Supply, Dams, Airports, 
Municipal Developments, and other large 
engineering projects. Also associated elec- 
tronic computing services 


210 E. Courtland St., Philadelphia 20, Pa, 


ALBRIGHT & FRIEL INC. 
CONSULTING ENGINEERS 
Water, Sewage, Industrial Wastes and 
Incineration Problems, City Planning, High- 
ways, Bridges and Airports, Dams, Flood 
Control, Industrial Buildings, Investigations, 
Reports, Appraisals and Rates 


Three Penn Center Plaza, Phila. 2, Pa 


LAWRENCE T. BECK AND 
ASSOCIATES 


Engineers and Consultants 


Philadelphia New York Washington 


JUSTIN & COURTNEY 
Consulting Engineers 
Joe! B. Justin Neville C. Courtney 


Dams and Power Problems 
Hydro Electric Developments 
Foundations 


121 S. Broad St. Philadelphia 7, Pa. 


H. A. KULJIAN & COMPANY 
Engineers and Architects 


Power Plants (steam, hydro, diesel) 
Industrial Buildings e Army & Navy 
Installations e Airports, Hangars 
Water and Sewage Works 


Design Investigations Reports Surveys 
1200 No. Broad SI. Phila. 21, Pa. 


HUNTING, LARSEN & DUNNELLS 
Engineers 


Industrial Plants ¢ Warehouses 
Commercial Buildings ¢ Office Buildings 
laboratories Steel and Reinforced 
Concrete Design © Supervision 
Reports 


1150 Century Bidg., Pittsburgh 22, Pa. 


MORRIS KNOWLES INC. 
Engineers 


Water Supply and Puritication 
Sewerage and Sewage Disposal 
Valuations, Laboratory, City 
Planning 


1312 Park Bidg., Pittsburgh 22, Pa, 


PENNSYLVANIA 
DRILLING COMPANY 
Subsurface Explorations. Grouting 
Industrial Water Supply. Minera! Prospecting 
large Diameter Drilled Shafts 
Report: 
1205 Chartiers Ave. Pittsburgh 20 Pa. 


LAWRENCE S. WATERBURY 
Consulting Engineer 


26 Broadway 
New York 4, N. Y. 


Bowling Green 9.9298 


LOCKWOOD, KESSLER & BARTLETT, INC. 
Consulting Engineers 
Civil Engineering Investigations and Reports, 
Design and Construction Supervision of 
Bridges, Highways, Pipelines, Fxpressways, 
Industrial Buildings, Sewerage, Airports and 
Municipal Improvements, General Site En- 
gineering, Seismic Subsurface Investigation, 
Cadastral, Geodetic & Topographic Sur- 
veys, Photogrammetric Engineering & 
Mapping 
One Aerial Way, Syosset, New York 

Bogota, Colombia San Juan, P. R. 


YULE, STICKLEN, JORDAN & McNEE 
Engineer: 
Highways, Bridges, Airports 
Design, Investigations, Reports 
Supervision of Constructior 
Civil, Structural, Mechanical, Electrical 
Cedar Cliff Drive 1225 Vine Street 
Camp Hill, Pa. Philadelphia 7, Pa. 
5564 North High St. 

Columbus, Ohio 


CAPITOL ENGINEERING 
CORPORATION 
Consulting Engineers 
Design and Surveys ¢ Roads and Streets 
Sewer Systems e Water Works 
Planning Airports 
Bridges Turnpikes Dams 
Executive Offices 
Dillsburg, 
Washington, D. C. ittsburgh, Pa. 
Rochester, N. Y. Vietnam 


DIVISION ENROLLMENT FORM 


American Society of Civil Engineers 
33 West 39th Street, New York 18, New York 


] tam already enrolled | 
or 
(_] | wish to be enrolled 


Division and receive auto- 
matically the Journal of 
that Division. 


In addition, | wish to be 
enrolled in the 


Division and receive auto- 
matically the Journal of 
that Division. 


(Signature) 


(Please print name) 


(Membership grade) 


PLEASE PRINT MAILING ADDRESS ONLY 
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(City) 
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SWINDELL-DRESSLER CORP. 
Consulting Engineers 
Woterworks— Sewer Sys- 
Bridges — Surveys 
and Construction 


Industria! Plants 


tems shwoys — Dams 


Reports —Desigr 


Pittsburgh 30, Pa. 


Box 1888 


GILBERT ASSOCIATES, INC. 


Engineers and Consultants 


Surveys Lesign Supervision 
Sanitary Engineering 
industrials and Utilities 
Domestic and Foreigr 


5251 fer Aven di 
New York « So” 


9, Pa. 


MICHAEL BAKER, JR., INC. 
The Baker Engineers 
| Civil Engineers, Planners, ond Surveyors 
Airports, Highways, Sewage Disposal Sys- 
| tems, Water Works Design and Operation, 
City Planning, Municipal Engineering, All 
Types of Surveys 
Home Office: Rochester, Pa. 
Branch Office 


Jackson, Miss. jarrisburg, Pa. 


SPRAGUE & HENWOOD, INC. 


Foundation Investigations e Soil Testing and 
Test Borings e Grout Hole Drilling and 
Pressure Grouting e Diamond Core Drilling 


New York, N. Y. 
Grand Junction, Colo. 
Atlanta, Georgia 


Scranton, Pa. 
Philadelphia, Pa. 
Pittsburgh, Pa. 


ALBRIGHT — DILL 

Defense Consultants 
Shelters—Blast Resistant Structures 
Plannine 
Analyses 
Special 


P. ©. Box 675, State College, Pa. 


Studies 


BUCHART ENGINEERING CORP. 
Consulting Engineers 
Highways— Bridges 
veys—Water Works 
pervision — industrial 
55 S. Richland Ave., York, Pa. 
Lancaster, Pa. Washington, D. C. 


Systems— Sur- 
Reports— Su- 
Structures 


sewer 
Dams 
Municipal 


Cc. W. RIVA CO. 
Highwoys, Bridges, Tunnels, Airports 
Sewerage, Water Supply, Soil Tests 

Reports, Design and Supervision 

Providence 3, R.1. 

No. Attleboro, Mass. 


MID-WESTERN 


ALVORD BURDICK & HOWSON 
Consulting Engineers 
Woter Works, Sewerage, Water Purifica- 


tion, Sewage Treatment, Flood Relief, Power 
G tion, Drainage, Apprai: 


20 North Wacker Drive, Chicago 6, Ill, 


| 


CONSOER, TOWNSEND 
& ASSOCIATES 


Water Supply Sewerage, Flood Control 

and Drainage, Bridges, Express Highwoys, 

Paving, Power Plants, Appraisals, Reports, 

Traffic Studies, Airports, Gas and Electric 
Transmission Lines 


360 E. Grand Ave., Chicago ilinois 
Indiana St. G ind. 


DeLEUW, CATHER & COMPANY 
Consulting Engineers 
Public Transit 
Traffic & Parking 
Expresswoys 


SuDwoys 
Railroad Facilities 
ndustrial Plants 
Grade Separations Municipal Works 
Urban Renewo! Port Development 
150 North Wacker Drive, Chicago 6 
San Francisco Toronto Boston 


THE ENGINEERS COLLABORATIVE 
Consulting Engineers 
Structural Drawings & Specifications e Ad- 
vanced Structural Design & Analysis e 
Structural Model Analysis: ¢ Instrument Load 
Tests & Analysis e Deep Excavation & Foun- 
dation Design e Seismic Measurement & 
Analysis e Noise Measurement & Analysis 
Blast & Vibration Control Petrographic 
& Geological Reports e investigations & 


Reports 
116 South Michigan Ave., Chicago 3, II. 
GREELEY AND HANSEN 


Water Supply, Water Purification, Sewer- 
age, Sewage Treatment, Refuse Disposal, 
industrial Wastes 


14 East Jackson Bivd., Chicago 4, Illinois 


HARZA ENGINEERING COMPANY 
Consulting Engineers 
Calvin V. Davis E. Montford Fucik 
Richard D. Harze 
Hydroelectric Plants and Dams 

Transmission Lines 

Flood Control, Irrigation 

River Basin Developmen~ 


400 West Madison Stree! Chicago 6 


C. MARTIN RIEDEL 
Consulting Engineer 
Chemical Soil Soliditication Engineering 
for 
Tunnels, Shafts, Mines, Foundations 

Underground Structures 

7650 S. Laflin St. Chicago 20, illinois 

29-27 41st Ave., Long Isiand City 1, N.Y. 


CLARK, DAILY & DIETZ 
Consulting Engineers 


James G. Clark 
Eugene J. Dail 


Jess C. Dietz 
W. Don Painter 


Expresswavs e Structures @ Sanitary e Civil 
211.N. Race, Urbana, Illinois 
188 Jefferson, Memphis, Tennessee 


HAZELET & ERDAL 
Consulting Engineers 


Design, Supervision, investigations, Reports 
Fixed Bridges Movable Bridge. 
Expressway Systems Harbor Works & Dams 

Dixie Terminal Bidg., Cincinnati 2, O. 

Monadnock Block, Chicago 4, Ill, 
Bidg., Lansing 33, Mich. 


NED L. ASHTON 
Consulting Engineer 
Aluminum and Stee! Structures 
Bridges and Paraboloida!l Antennas 


wimming Pow's and Foundations 
Welded Design and Strengthening 


820 Park Road towa City, lowa 


WALLACE & HOLLAND 
Consulting Engineers 
Civil — Sanitary — Structural 


401 N. Federal Mason City, lowa 


SERVIS, VAN DOREN & HAZARD 
Engineers-Architects 
Investigations sign e Supervision of 
Construction—Appraisals 
Water Sewage e Stree's e Expressways 
Highways Bridges Foundations Airport 
Flood Control ¢ Drainage e Aerial Surveys 
Site Planning e Urban Subdivisions 
Industrial Facilities e Electrical e Mechanical 


2910 Topeka Bivd. Topeka, Kansas 


BLACK & VEATCH 
Consulting Engineers 
Water, Sewage, Electricity, Gas, Industry, 


Reports Design Supervision of Construction 
Investigations, Valuation and Rates 


1500 Meadow Lake Parkway 
Kansas City 14, Missouri 


BURNS & McDONNELL 
Engineers-Architects-Consultants 


4600 E. 63rd Street, Trafficway 
Kansas City 41, Missouri 


SOIL TESTING SERVICES, INC. 

Consulting Engineers 

John P. Gnaedinger Carl A. Metz 

Clyde N. Baker, Jr 

Sub-Surface Investigations, Laboratory test- 

ing, inspection, Engineering Reports And 
Design of Foundations 

1827 No. Harlem Ave., Chicago 35, II. 

Kenilworth, N. J.—San Francisco, Calif. 
Vedado Hana, Cube 


STANLEY 
ENGINEERING COMPANY 
Consulting Engineers 
Hershey Building 208 S. LaSalle Street 
Muscatine, lowa Chicago 4, Illinois 
1154 Hanna Building 
Cleveland 15, Ohio 


JENKINS, MERCHANT & NANKIVIL 
Consulting Engineers 
Gas Systems 


Water Systems 
Sewerage Systems 


Municipal improvements 
Highways & Airports 
Power Development 
Traffic Surveys Industrial Plants 
Flood Contro! Recreational Facilities 
Investigations and Reports 


801-805 East Miller St. Springfield, Il. 


HOWARD, NEEDLES, TAMMEN 
& BERGENDOFF 


Consulting Engineers 
Bridges Structures Foundations 
Express Highways 

Administrative Services 

1805 Grand Ave. 99 Church St. 

K. C. 8, Mo. 7,N. 

704 Standard Building 

Cleveland 13, Ohio 


SVERDRUP & PARCEL ENGINEERING CO. 
Engineers © Architect: 

Bridges, Structures and Reports 
industrial and Power Plant 
Engineering 
915 Olive Street, St. Louis 1, Mo. 

417 Montgomery Street, 
San Francisco 4, Cal. 


A. L. ALIN 
Consulting Engineer 
5927 N. 24 Street 
Omaha 10, Nebraska 


Dams, Hydroelectric Power 
Flood Control 


ce Bidg., Louisville 2, Ky. 


VOGT, IVERS, SEAMAN & ASSOC. 
Engineers-Architects 
Highways — Structures — Expressways 
Industrial Bldgs. — Harbor Facilities 
Airports — Dams — Docks 
Surveys — Reports 
34 W. Sixth St., Cincinnati 2, O. 
20 N. Wacker Dr., Chicago 6, Ill. 


THE AUSTIN COMPANY 


Design © Construction Reports @ Plant 
location Surveys e Domestic and 
Foreign Work 
Detro’ 

Los Angeles 


HAVENS AND EMERSON 
H. H. Moseley 
F. S. Palocsay 
G. H. Abplanalp 
S. H. Sutton 
C. Tolles, Consultant 
Consulting Engineers 
Water, Sewerage, Garbage, Industrial 
Wastes, Valuation, Laboratories 
Woolworth Bidg. 


Leader Bidg. 
Cleveland 14, O. New York 7,N. Y. 


THE OSBORN 
ENGINEERING COMPANY 
Designing Consulting 
industria! Plants 


Stadiums Grand Stands 
Bridges Garages 


7016 Euclid Ave. 


Oftice Buildings 
Field Houses 
laboratories 


Cleveland 3, Ohio 


BENHAM ENGINEERING COMPANY 
and Affiliates 
Surveys Supervision 


° 
Civil Mechanical Electrical 
nitary Structural 


Engineering Projects 


and 
All Types of Building Construction 
215 N.E. 23rd St., Okla. City 5, Okla. 


ALFRED H. GRUPPE 


Consulting Engineer 
Design and Construction 
Supervision of Bridges, Buildings, 
Foundations, Concrete and Steel 
Structures 
828 N. Broadway 
kee 2, Wi 


SOUTHERN 


BROWN ENGINEERING COMPANY, INC. 
Architects — Engineers 
Civil e Mechanical e Electrical e Industrial 
Structural Design 
Airports 
Industrial Plants 


Highway Design 

Water Supply 

Sewage Disposal 

Land Development Bridges 

Railroads Reports 
Commercial and Industrial Buildings 

P. O. Drawer 917, Huntsville, Alabama 
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PALMER & BAKER, ENGINEERS, INC. 
Consulting Engineers and Architects 
Tunnels, Bridges, Highways, Airports, Indus- 


trial Buildings, Harbor Structures, Soils, 
Materials and Chemical Laboratories 


Mobile, Ala. New Orleans, La, 
Washington, D. C. 


ETCO ENGINEERS AND ASSOCIATES 
FOUNDATION CONSULTANTS 
Test Borings laboratory Tests 
Recommendations, Design and Supervision 
2116 Canada Dry St., Houston 23, Texas 
727 Main St., Baton Rouge, Louisiana 
427 Carondelet St., New Orleans 12, La. 


EUSTIS ENGINEERING COMPANY 


Foundation and Soil 
Mechanics Investigations 


Soil Borings laboratory Tests 
Foundation Analyses Reports 


3635 Airline Highway 
Metairie, Louisiana 


& ENGINEERS, INC, 


g 


Airports, Buildings & Industrial Structures, 
City & Site Planning, Harbor Structures, 
Highways & Bridges, Industrial Plants, 
Municipal Improvements & Utilities, 
Reports, Estimates, Design, Supervision 


1200 St. Charles Ave., New Orleans, La, 


FROMHERZ ENGINEERS 
Structural Civil Sanitary 
Four Generations Since 1867 
Water Supply, Sewerage, Structures, Draln- 
age, Foundations, Industrial Waste Dis. 
posal, Investigations, Reports, Plans and 
Specifications, Supervision 


816 Howard Avenue, New Orleans 


ENGINEERS LABORATORIES, INC. 
FOUNDATION ENGINEERS 


Borings Laboratory Tests Analyses 
Earthwork, Concrete & Asphalt Field Control 
Engineering Reports & Recommendations 
4171 Northview Drive 
Jackson, Mississippi 


WILLIAM F. GUYTON AND 
ASSOCIATES 


Consulting Ground- Water Hydrologists 
Underground Water Supplies 
nvestigations, Reports, Advice 


307 W. 12th St., Some} Texas 
GR 7-716: 


McCLELLAND ENGINEERS, INC. 


2649 N. Main St. 201 Pine Street 
HOUSTON, TEX. NEW ORLEANS, LA. 


SOIL & FOUNDATIONS INVESTIGATIONS 


WESTERN 


ENGINEERS TESTING 
LABORATORIES, INC. 


WARNE-SERGENT ENGINEERS 
Soil Mechanics and Foundation Engineers 


2515 East Indian School Road 
Phoenix, Arizona 


JOHN S. COTTON 

Consulting Engineer 
Hydroelectric, irrigation, water supply, and 
multiple purpose projects, flood and erosion 
control, river basin development planning, 
dams and their foundations, tunnels, marine 
structures, valuations, rates 


24 Evergreen Drive, Kentfield, Calif. 


DANIEL, MANN, JOHNSON, & 
MENDENHALL 
Planning — Architecture — Engineering 
Water Supply & Purification 
Storms Drains 
Sewage Treatment Plants 
Municipal Buildings 
Traffic & Parking — Industria! & Commercial 
Reports & Consultations Buildings 


3325 Wilshire Los Angeles, Cal. 
9 D. Hawaii 


Airports 
Harbors 

Rapid Transit 
Urban Renewa! 


SPENCER J. BUCHANAN AND 

ASSOCIATES, INC. 
Consulting Engineers 

Soil Mechanics and Foundation Engineering, 

Earth Dams, Wharves, Airfields, Highways, 

Drainage, Structural Foundations; Reports, 

Design, and Field Supervision 
310 Varisco Building, Bryan, Texas 

Phone TAylor 2-3767 


SOIL MECHANICS INCORPORATED 
Foundation Exploration and 
laboratory Testing Services 

Site Investigations; Soil Borings; Field and 
laboratory Testing of Soils, Concrete and 
Asphalt; Load Tests; Reports 
310 Varisco Building, Bryan, Texas 
Phone TAylo- 2-3767 
Houston—Phone MOhawk 7-1869 


LOCKWOOD, ANDREWS & 
NEWNAM 
Consulting Engineers 


Industrial Plants, Harbors, Public Works 
Roads, Airport, Structures, Earthworks 
Mechanical and Electrical 
Reports Design Supervision 
Surveys Valuation 


Corpus Christi e HOUSTON « Victoria 
Texas 


STETSON, STRAUSS & 
DRESSELHAUS, INC. 
Civil & Consulting Engineers 
los Angeles Oceanside Porterville 
Water Supply, Drainage, Sewerage 
Municipal Works, Foundations, Investigations 
Materials Testing, Surveying & Mapping 
Reports, Designs, Estimates 
Main Office: 219 W. 7th St. 
Los Angeles 14, California 


Cc. E. JACOB 
Groundwater Consultant 
Water Supply, Drainage, Dewatering, 
Subsidence, Recharging, Salt- Water Control, 
Statistical Hydrology, 
Digital and Analog Computation 
P.O. Box 347 Northridge, Calif. 
Cable JACOBWELL Los Angeles 
Dickens 5-4990 


KAISER ENGINEERS 
Division of Henry J. Kaiser Company 
ENGINEER « CONTRACTOR 
Investigation Reports Valuations 
Design ¢ Construction 
Crestview 1-2211 
1924 Broadway Oakiand, Calif. 


Additional Professional Cards 
on Pages 164, 165 and 166 


WOODWARD, CLYDE, SHERARD 
AND ASSOCIATES 
Soil and Foundation Engineers 
Oakland—San Diego—Denver—Omaha 
Kansas City—St. Louis-—Montclair 
New York 

1150 28th Street, Oakland, California 

680 Fifth Avenue, New York, N. Y. 


INTERNATIONAL 
ENGINEERING COMPANY INC, 
Engineer: 
Investigations Reports Design 
Procurement e Field Engineering 
Domestic and Foreign 
74 New Montgomery St. 
San Francisco 5, California 


JACOBS ASSOCIATES 
Consulting Construction Engineers 


Appraisal of Construction Costs e Methods 
Analysis Field Engineering eJob Man- 
agement e Review of Bidding Documents 
for Construction Economy e Engineering 
Geology ¢ Plant and Eauipment Design 


503 Market Street 
San Francisco 5, California 


MICHAEL A. C. MANN 
Computer Consultant 
Engineering problems 
analyzed and programmed 
for electronic computers 
544 Los Palmos Drive 
San Francisco 12, California 
JUniper 6-4656 


ROCKWIN ENGINEERS 
Prestressed Concrete Consultants 
Design Bridges 
Checking Buildings 
Investigations Waterfront Structures 
Inspections Stadiums 
Reports Specialties 
Construction Prestressing 
Supervision Yard Facilities 
13440 E. Imperial Highway, Santa Fe 
Springs, Calif. « UNiversity 8-1761 


USE 


GEO-RECON, INC, 
Geophysical Surveys for 
Engineering Purposes 
2208 Market Street 
Seattle 1, Washington 


SHANNON AND WILSON 
Soil AA. and dati. git 
2208 Market Street 


Seattle 7, Washington 


SACMAG 
Engineers & Architects 
Ave. de la Independencia 774 
Ensanche de! Vedado, Habana, Cuba 
San Juan, P.R. Salvador 


AMMANN & WHITNEY 
CONSULTING ENGINEERS 


111 Eighth Avenue, New York 11, N. Y. 
Buildings, Industrial Plants Airport Facilities 
Bridges, Highways, Special Structures 
29 Rue des Pyramides, Paris, France 
32 Patission Street, Athens, Greece 
P.O. Box 1423, Tehran, Iran 
P.O. Box 1498, Addis Ababa, Ethiopia 


DUMONT-GREER ASSOCIATES 
Architects-Engineers 


Airports, Port Facilities 
Public Works Projects, 
ndustrial, Urban, Agricultural 
and Rural Development 
Design and Construction Supervision 
1 Rue du Rhone Geneva, Switzerland 
TELEPHONE: 24.63.87 


THIS 


PROFESSIONAL CARD DIRECTORY 


Participation is restricted to members or 

firms where one or more of the principals 

are members of the American Society of 
Civil Engineers 


Your Card Should be Among Them © Write Today for Rates 
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2727 Oak Lawn Avenue, Dallas 19, Texas 


Gregory Industries, Inc., Nelson Stud Welding Division ... 105 
Indiana Gunite & Construction Co., Inc. .. 161 
International Business Machines Corp. .............-- 6 and 7 
Johnson Gear & Manufacturing Co., Ltd. .............-. 120 
Kearfott Division, General Precision Inc. ............... 26 
Keasbey & Mattison Company ................-.-. 82 and 83 
Lehigh Portland Cement Company .................+. 94 
Lenker Manufacturing Company 144 
Leupold & Stevens Instruments, Inc. .............000005 127 


M & H Valve and Fittings Company ..............-++-- 


Marathon, A Div. of American Can Co. .............-.. 157 
Mayo Tunnel and Mine Equipment .............-..--.- 161 


National Clay Pipe Manufacturers, Inc. ...........0.005 
Newport News Shipbuilding and Dry Dock Company .... 155 
Tinius Olsen Testing Machine Co. ...........2.--00005 26 
Ozalid, Division of General Aniline & Film Corporation .. 145 
Pittsburgh-Des Moines Steel Co. .................0000- 119 
Portland Cement Association ............... 10, 11 and 139 
15 
Richmond Screw Anchor Company, Inc. ..............- 140 
John A. Roebling’s Sons Division The Colorado Fuel and 

Sika 3rd Cover 
Standard Dry Wall Products, Inc. 122 
U.S. Pipe and Foundry Company ................ 20 and 21 
United States Steel Corporation .. 14, 18, 19, 109, 110, and 111 
Vibroflotation Foundation Co. 138 
Wild Heerbrugg Instruments, Inc. .............02000-5 131 
Yuba Manufacturing Division, Yuba Consolidated Industries, 
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Owner: Scioto Downs, Inc., Columbus, Ohio; Architect: Kellam & Foley, Colum- 
bus, Ohio; Structural Engineer: Gensert & Williams, Cleveland, Ohio; General 
Contractor: Sheaf Construction Co., Columbus, Ohio; Concrete Supplier: Anderson 
Concrete Corp., Columbus, Ohio. 


The nation’s largest hyperbolic paraboloids roof the 
grandstand for new Scioto Downs Race Track in Colum- 
bus, Ohio. Each 400-ton shell is 60 x 116 feet and stands 

PLASTIMENT ona single column. 61/- and 7-bag mixes were used with 
speeds placement _ slumps at 2” or less. 


of thin shell Plastiment provided low slump workability and sta- 
concrete _ Pility during placement on the steeply sloping surfaces, 


Early strength gains enabled the contractor to strip 
forms in 7 days. Strengths in 7 days averaged 3600 psi for 
the 614-bag mix and 4700 psi for the 7-bag mix. Plasti- 
ment was used in proportions varying from 2 fluid ounces 
to 4 fluid ounces per sack of cement to provide uniformity 
with varying ambient temperatures. 

Plastiment features are detailed in Bulletin PCD-59. 
Ask for your copy. District offices and dealers in principal 
cities; affiliate manufacturing companies around the world. 
In Canada, Sika Chemical of Canada, Ltd.; in Latin Amer- 
ica, Sika Panama, S. A, 


SIMKA CHEMICAL CORPORATION 


Passaic, N.J. 


e 


Lock Joint Concrete Pipe’s unexcelled record for durability, 
efficiency and maintenance-free service is no accident. It is the 
product of skilled design, meticulous choice of materials and 
painstaking workmanship. 


Lock Joint’s well-tested, conservative steel reinforcing design 
produces pipe of unusual strength and safety. Carefully analyzed 
select materials, expertly combined by experienced craftsmen, 
assure unusual durability and permanent high flow characteris- 
tics. The watertight, flexible Rubber & Steel Joint permits rapid, 
economical installation and immediate backfill. 


So, when considering materials for water transmission and dis- 
tribution mains or sewer or culvert lines, make certain to weigh 
the merits of the pipe that made its way by the way it’s made — 
LOCK JOINT CONCRETE PIPE. 


LOCK JOINT PIPE CO. 


East Orange, New Jersey 


Sales Offices: Chicago, II. « Columbia, S.C. + Denver, Col. « Detroit, Mich. » Hartford, Conn. » KansasCity, Kan. + Perryman, Md. « St. Paul, Minn. + Winter Park, Fla. 
Pressure Water Sewer REINFORCED CONCRETE PIPE Culvert - Subaqueous 
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